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NEW STEEL STEAM LAUNCH. 


WE illustrate herewith a steel launch of a type now being 
constructed by Mr. D. Lewin, of Poole and London, the 
formances of which have given a great satisfaction. The 
boat illustrated is 50 ft. in extreine ength, and 46 ft. on load 
line. The breadth of beam is, moulded, 7 ft., and the total 
depth is 3 ft. 9 in., with a stern draught of 2 ft. 9in. The 
plates are throughout of steel, the average thickness being 
slightly less than 14 in. As will be seen from the illustra 
tion the boat is arranged with a cockpit forward, and with a 
small cockpit aft the cabin, which is commodious, and is 
fitted with lavatory and water-closet. The engines, which 
we also illustrate, are of a type now common in light high 
speed launches, the cylinders being supported on six wrought 
iron or steel columns, The cylinders are also supported by 
stays running across the boat, the stays being so placed as to 
form the means of supporting the mahogany cabin, with 
which the whole of the machinery is covered in. The whole 
of the hammered work in the engines is of steel, in order to 
prevent breakage under the high speed, 560 to 600 revolu- 
tions per minute, at which they run. The cylinders are 
634 in. in diameter, and the stroke is 7in. With the above 
number of revolutions the boat illustrated attains a speed of 
from 15 to 17 miles per hour. 

The boiler is of the locomotive type, the barrel being of 
7s in. steel plates, and the fire-box of Lowmoor plates. The 
tubes are of brass, and with the fire-box give a heating sur- 
face of about 120 square feet, the fire-grate area being about 
4 feet. 

The engines described work very steadily at the above 
number of revolutions, but Mr. Lewin has made several 
launches which achieved very high speeds, and which have 
given the greatest satisfaction to their owners on account of 
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their permanentiy maintaining these speeds, with engines of | has the great advantage of after gripe without extra draught, 


a heavier type, the light iron or steel columns being wholly | and as a sailboat its great lateral hold on to the water ren- 
or partially replaced by a strong cast iron frame which does | ders a center board unnecessary. 


not require staying across the boat and in which the greater 


Where not too expensive the plan makes the principle far 


part of the weight is placed very low. Engines of this kind | more practicable for sailboats exposed to heavy weather, as it 
have been placed in launches such as those of Sir Francis | increases strength, safety and speed. The beam can be suited 
Gooch and of Mr. Cavendish Bentinck, which, while driving | to the purpose, sails or oars, and center boards can be added 
an ordinary screw, have worked so steadily that no percepti- | if required. The ends are buoyant, and a 4 ft. model cuts 


ble vibration could be felt in the cabin or on dec 


It is| its way with great speed through waves of 2 ft. in height 


sometimes the practice to make engines for boats of this | without wetting the sails, and, though without an ounce of 
class exceedingly light, but if the heaviness, necessary for | ballast, has proved itself unupsetable by towing from a fast 
the steadiness and strength of the engines referred to, is| whale boat. 


placed very low in the vessel, it certainly seems better to put | 


A plar for obtaining a clean run to screw propellers with 


the weight there than to take it from the engines and put it | the least loss of displacement. 


into the ballast, which is often the result of the laborious | 


It is now generally admitted that speed in screw propul- 


production of extremely light engines. We recently Wwit-| sion depends much jess on the power of the machinery, than 
nessed the trial of one of Mr. Lewin’s launches, the result of | on the ‘solidity’ of the water against which the screw 
which fully —e the high reputation these boats have | pushes. Were the screws to push against air alone, the ves- 


already won.—T'he Engineer. 


sel would not be propelled, and the more air there is in the 
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NOVEL SCENE AT THE C. & C. SHAFT. 

To see the miners who deve in the steami 
of our mines changing shifts is a sight a uae 
sons of the upper world, us it is to be witnessed at aban 
= — but is particularly so at 

e C, ‘. shaft, now t the new i 
come into full use. changing rooms has 
_ As the men are popped up on the cages from the swelter. 
ing region below in their underground attire we 6ee them 
rush away and hastily descend a stairway leading to the 
floor below. We follow them, and a short distance from the 
foot of the stairs enter with them a large room from which 
comes a blast of heat and steam. 

At the first glance we are reminded of the steerage of some 
large ocean steamer. The room has the same close smell 
and many racks for clothing not a little resemble the crowd. 
ed berths found on an ocean steamer. The rows of these 
racks are so close together that one can see but a few feet 
into the room. . 


& 


DOUBLE LIFE BOAT WITH SEA-DIVIDING ENDS. | 


DovB1e boats, the extreme form of horizontal displacement, 
have great stability from the height of metacenter. Their 
home isin these seas; and though not dangerous if in perfect 
order, their inherent weakness occasions great loss of life: 
they are almost useless to carry cargo; and for all that is 
acid of the Ladrone proas, now, I believe, only found in the 
Caroline and Pelew Tslands, I cannot believe that they make 
way against head seas, though this variety has the advantage 
of lifting the smaller or weather boat, which is always io 
windward. 

In civilized life their speed and stability may be utilized in 
pleasure boats to a small extent, and the only lifeboat practi 
cally uncapsizable, that of New Brighton, Cheshire, England, 
is on the pnnciple, though it has its common defect of being 
very heavy against a sea. 

The plans herewith are of adouble lifeboat of 40 ft. long, 
with sea dividing ends. 

Fig 1 shows the half breadth as seen fromabove, and Fig. 8 
the same as seen from below. Fig. 2 gives a side view, Fig. 
4 stern on, and Fig 5 the midship section. 

As compared with the open form, I think it will be seen that 
the plan illustrated has the following eee : (1) Its 
ends divide head and following seas, instead of admitting 
them between the boats. (2) Its beam can therefore be 
greatly increased—the drawing has 138 ft. beam, or3 ft. more 
than the New Brighton boat—as in the open form the 
separation of the boats is limited on account of the resist- 
ance of the washboards and inner fittings to head seas. (3)| 
Its form is not only of much greater strength, but it much 
lessens the straining force of the blows of the waves; (4) It| 


water the less is the propulsion. A fine run is usually ob- 
tained by cutting away from both sides of the vessel towards 
the stern, but it can be obtained more economically and di- 
rectly, by grooving down the middle longitudinal line, al- 
though this would be convenient only in certain kinds of 
vessels, 

The drawings represent a vessel on this plan, a Keelless 
cargo boat of 80 ft. by 20, intended to carry a given weight 
at a given speed on a minimum draught and with a mini- 
mum power. Fig. 6shows the vessel bottom up, half breadth 
only; Fig. 7 the fore and aft section down the middle of the 
vessel, with the groove or tunnel commencing at the mid length 
and gradually increasing in height till it reaches the screw; 
Fig. 9 gives a side view from which it will be seen that the 
screw can be quite covered at the sides, and of course, if re- 
quired, a fore and aft grating at the level of the floor could 
perfectly protect the screw from below; Fig. 8 shows five 
cross sections with the rise in height of the groove as it runs 
aft. 

The groove lessens the after displacement or buoyancy, 
and the machinery should be placed so far aft as to — 
ciently immerse the screw when the vessel is light. Spite of 
the want of keel and draught, the vessel should not be a bad 
oy not even against a head sea if the bow be sufficiently 
ong. 

The groove gives excellent steering qualities, and if carried 
sufficiently forward, it will ease motion and increase stability. 
It calls the sail aft, as on an even keel the latent resistance 
is greater aft than forward, an object attained in fast sailers 
by excess of after draught and dead wood. 

EDWARD JACKSON. 

MANILA, IsLaAnps, 15 August, 1877 


BY EDWARD JACKSON. 


Down the alleys, between the lines of clothing rush the 
miners toward tue further end of the room, where there is a 
sound of splashing and falling water. Movingin the same 
direction we come upon an open space of some fect square, 
in the center of the room, in which we find a huge stove. 
This stove is made of a large steam drum, into which grates 
have been fitted, ard in which a rousing fire is burning, 
making the plaec much too hot for outsiders, but apparently 
quite comfortable for the miners, just out of hotter regions 
below. 

Passing to the end of the room where the splashing of 
water is heard, we find 4 crowd of men in all stages of 
preparation for leaving the mine. In one corner of the 
room, partitioned off by a screen some six feet in height, 
are the shower baths. There is both warm and cold water, 
and under the showers the then wash themselves before put- 
ting on their outside clothing. They perform their ablutions 
very rapidly, and also get into and out of their clothing with 
a celerity that shows much practice on the double-quick at 
that business. 

The moment a man is dressed in his surface suit he picks 
up his underground rig and goes toa long and large washing 
trough, containing warm water. In this trough he speedily 
washes the woolen shirt and pants he has worn during the 
eight hours he was at work below, wrings them out and 

them on his own particular hook, fhen takes ais heavy 
mining shoes in hand. He plunges these into the trough, 
washes them both inside and out, and then places them on 
a shelf over the hook on which hang his hat, shirt and pan- 
taloons, when he makes a break 

Thus it will be seen that the miners, on coming out of 
the mine wash everything they wore in the lower levels, cx- 
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copt their hats and even these it is probably necessary to 
‘As the principal object in washing their clothing is to get 
rid of the perspiration it contains, it is very quickly per- 
ed. Ashirt is merely drawn rapidly back and forth a 
ow mes through the hot water, when it is wrung out, and 
eee with pantaloons. Any clay that may be sticking 
to the clothes is as speedily washed away as is the perspira- 


to the great heat of the room the clothing thus 
washed soon dries and is ready for the miner when it is his 
turn to again go below. He then dons his mining rig and 
Jeaves his surface clothing on his hook. In this room some 
300 miners change. There are in all 1,300 hooks. Count- 
ing each man’s suit at $10, the room would be found to con- 
tain clothing to the value of $5,000, and enough in quantity 
to fill a very large second-hand clothing store. Valuables of 
of all kinds are often left in the pockets of the clothes, but 
we never bear of any of these being lost. 

Although to an outsider the room seems close and steamy, 
there is nothing like an offensive smell to be perceived. 
The hooks are not numbered—indeed, they are so close to- 
gether that there is no room for numbering—yet every man 
appears to know just where to find his rig. . 

Yesterday being pay-day, the men made their changes 
with a rush; with a rush they went to the time-keeper for 
their checks, and, receiving these, started up the hill, like 
men running a foot race, for the principal office of the Con. 
Virginia works, to get their money. Thus there was to be 
seen astring of men running as if for their lives, each with 
his check fluttering in one hand and his dinner pail swing- 
ing in the other. This scattering line of racers extended 


tion. 
Owing 


‘from the C. & C. shaft some 2,000 feet up the hill, to the 


Con. Virginia office. 

At the office named they formed a long line, as is often 
seen at the post-offices, each man getting his money in his 
proper turn, and it was in order to get in this line as speedily 
as possible that the men were seen to make such fast time up 
the hill from the C. & C. shaft. 

It was a bad day for the children and others waiting to 
get lunches from the dinner pails of the men. In vain the 
youngsters shouted and held out their hands; the miners 
darted past them like quarter horses. They had no time to 
stop to fill aprons, baskets or hats, when they thought of 
the long line of men dragging its slow length along up at 
the main office, and of the bright double eagles that were 
being chinked into horny palms.— Virginia Hnterprise. 


IMPROVED STEAM AND WATER VALVE. 


tapered both ways, and is smallest in the middle; is shrunk | cure them from working loose. They are only for spokes 
on hot, after being fitted, and a tapered plug drivenin, which | screwed into the hub, and are fixed either outside or inside 
expands the ends of the tubing to fit the reverse taper; a| the collar; the collar then is recessed out. The bearings 
steel screw is then put right through, and it is a practical | are plain or coned; if plain the cranks are keyed on, as 


impossibility for it to come loose or get off. The keep, C, 
is fastened in the same manner; the bearings are of the best 
steel, and hardened as hard as fire and water will make them, 
and solid or roller bearings are fitted if required. 1 omitted 
to mention that the top piece, D, is arched where the regu- 


shown in Fig. 3, so, as the bearing wears endways, the 
cranks can be driven on, and the bearing kept tight. The 
spindles and collars are solid if required, instead of the hol- 


|low spindle and collars shrunk on. The wheels are also 
| made with nipples and lock nuts.—Hnglish Mechanic. 


RECENT IMPROVEMENTS IN BICYCLES 


IMPROVEMENTS IN BICYCLES. 


THE improvements in bicycles made by J. C. Garrood, of 
London, Eng., are these: The front and hind forks, also the 
steering or handle rod, and the spindle of the front wheel 
hub, are made of the best cold solid drawn weldless steel 
tubing, and are neither welded or brazed anywhere (danger- 
ous pians where steel tubing is used, because the first wastes 
the tube so much, makes it thinner, and therefore weaker 
where it is required to be strongest, and the other cannot be 
depended upon with certainty). The head piece and the 
hind fork are also not welded or brazed, and this bicycle is 
what its name implies, ‘‘ Weldless Tubular.” I have now 
been manufacturing these machines for nearly a twelvemonth, 
and have never bad one come loose or unfastened anywhere. 
They are very strong and rigid indeed. My patent really 
also includes a new rigid wheel, and means for securing the 
spokes. An ordinary 50 in. roadster weighs 35 1b., with 3 
tires on both wheels. I put the same size on the hind wheel, 
because I find a small tire sinks so much in soft ground, 
which drags heavily, and therefore does not run so easily. 
Racers are made proportionately lighter. 

The front fork, of which half sectional back elevation and 
Sectional scale elevation are shown in Fig. 1; the legs, A, 
are of steel tubing, tapered from the middle or breeches 
piece, B, downward to OC, the keeps for bearings, and u 
ward from B to D, the top piece. The breeches piece, B 
has tapered holes (corresponding to the tapered tubing), 
with the smallest side upward, and are fitted to the tubes, 
and shrunk on hot, and, having the smallest part of the tube 
upward, it allows the tube to be largest below, where the 
Strength is required, and the weight of the rider tends to 
tighten it, should it not be well fitted or get loose; but such 


lating screw goes, so as to admit of as long a distance 
as possible between the centers, and does not therefore re- 
quire so much tightening. The steering bar or handle is 
also made of hollow steel, which makes it very strong and 
light, will bend if the bicycle falls very heavily, but is 

uaranteed not to break. I have never had one broken yet. 

he tubes, E, of the hind fork, Fig. 2, are fixed in the 
breeches piece, F, on the same principle as above described; 
and, instead of going up in the backbone, H, as usual, it 
fixes on externally, and is secured in the same way as the rest. 
The bottom ends or eyes, T, are fitted up inside (and some- 
times externally) and riveted. The step, G, is also fixed 
externally upon the backbone, H, heated and shrunken. 
Holes through the backbone for the steps weaken the 
backbone too much, but most manufacturers adopt that 
plan. I have seen them break there, and it certainly is not 
strong. The hind wheel is fitted with cones or plain bott 
as required. The head piece is fixed on the backbone, just 
the reverse from the method of other manufacturers. They 
braze their inside; I secure mine by running a tube, J, up 
inside the head piece, K, with a double conical hole, shrunk 
on hot, and a tapered plug driven in, and pinned with a 
tapered steel pin. Nothing will move it. I have never had 
one show any signs of getting loose yet, while the brazed 
ones very often come loose, and even out altogether. 

The improvements in the rigid wheel are the cross bars, 
C, Fig. 3, dovetailed in the collars of the hub, right across 
from One collar to the other, as shown in the sketch; spokes, 
A, run from the center of the bars to the rim, and take the 
strain off the radial spokes, and make the wheel rigid, be- 
cause the hub cannot move in the wheel unless the spokes 
fixed to the cross bars stretch, which they cannot do with 
any pressure a man can apply. The patent also includes the 


4 case has never occurred. The top piece, D, has the holes | application of lock nuts to the spokes, as shown at B, to se- 


IMPROVED STEAM AND WATER VALVE. 

WE illustrate a neat form of valve, manufactured by H. 
House & Co., Ludgate Hill, London. From the engraving 
it will be seen that the spindle, moved by a hand-wheel, is 
formed at its lower end with a beveled pinion. This gears 
on each side into the teeth formed around the backs of two 
castings, which are free to revolve on the pins projecting 
from the bearing through which the lower part of the spindle 
below the pinion passes. The castings are retained in their 
place by nuts on the screwed ends of the pins. Around the 
periphery of the castings teeth are formed, as shown, - 
ing into the rack in the side of the valve case, and the back 
of the valve itself is provided with a screwed projection 
that fits into the screwed socket of the casting. The shape 
of the valve, however, prevents it from turning. By re- 
volving the spindle the pinion upon it turns the two sockets, 
the teeth around which, gearing into the racks, cause the 
whole of the mechanism to travel upward, and opens the 
valve. The turning of the sockets, mureover, draws the 
valves slightly back from their seats, and so releases them 
from contact. In closing the valve the action is, of course, 
reversed, and the valve is brought in close contact with the 
seat coincidently with its arrival at the end of its travel.—Zn- 
gineering. 

WHEN steam is first generated from water at 212° its force 
is that of one atmosphere; but at 820° its force is equal to 
that of six atmospheres; at 368°, to ten; at 416°, to twenty; 
and at 590°, to one hundred atmospheres. 


Most authorities rate one horse as equal to five men, some 
at six, and the French at seven. Porters carry from 150 to 


250 pounds. A man draws horizontally 70 to 80 pounds, 
| and thrusts at the height of his chest 28 to 30 pounds. 
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IMPROVED ECCENTRIC VALVE. 

Tis stop-valve is made by Messrs. Ejliott & Burnett, of | 
Stockton-on-Tees, and is called an eccentric valve. The 
valve, however, is really mounted upon a short-throw crank, 
and is guided by a pair of smal! projections running upon 
similar projecting strips in the valve case. The opening or 
closing, as will be seen, may be almost instanstaneous, and one 
advantage is that, in case of accident or any cause making 
it necessary to close the valve with great promptness, an ex- 
cited person could not make any mistake by opening in 

lace of closing the valve, as less than one revolution of the | 
either way, closes it. The makers prefer that | 
the steam should be admitted on the valve seating side of 


| 

te case opposite to the letter s, in order that the steam 
atould, when shut off, be also shut cff from the packing on} 
the valve spindle, when made tight in that way, in place of | 
V ith the cone seating, as shown in the illustration. There is 
&1e objection, however, to this, namely, that it the packing 
i 7 wear became loose the steam might open the valve. The 
# indle, however, only being turned usually through one, or 
a half revolution, the packing will last tight for a very long 
$ me, and might in some situations never need renewal. In 
tie valve spindles, as shown, made tight with a cone seating, | 
safficient tightness and friction to prevent the undesired 
riovement of the valve, and to make it remain in any posi- 
t'on for regulating, is secured by means of the spring washer 
»nder the nut on the top of the spindle. 


CHEAP ICE-HOUSES. | 


Serriers in the newer portions of the country are often 
d»prived of many comforts which are easily accessible in| 
lyng-settled places. Whatever contributes to lessen these | 
privations, if at little cost, should merit special attention. 
4d. cheap ice-house may be made to afford an 
saare of country comforts in such settlements. There is/ 
‘tothing to prevent an abundant supply through the heat of ; 
\.ammer where there is a stream or sheet of water within 
{ wo or three miles, from which clear blocks of ice may be 
yawed, Sawdust is the best material for packing, but in its 
\ybsence, chaff, chopped straw, or even straw unchopped 
yaay be made to answer the purpose. 


A costly and elaborate building is no better than the 
cheapest structure for keeping ice, if care is only taken to 
have it properly packed, which is very easily done after one 
* knows how.” We have never seen ice better preserved 
through a long and hot summer than in a board shanty with 
only one thickness of siding, and that full of cracks and 
erevices. For a new settlement, one built of logs, like that 
shown in the accompanying figure (fig. 1), may be made to 
answer a good purpose. The floor may be slabs, and the 
1oof a covering of brush to hold the packing to its place, if 
¢ slab roof is not readily made. If sawdust is used for 
packing, the crevices between the lovs will need close stop- 
ping; or still better, it can be faced on the inside with slabs 
s+t upright, with the smooth side inward. If straw is em- 
ployed, the rough logs may remain, and the crevices between 


Fie, 2. 


them may be left open. For sawdust, a well-packed space 
tof ten inches between walls and ice will keep the ice well; 
shopped straw should be fifteen or twenty inches thick, and 
long straw should occupy a space of two feet. Stiff, coarse 
straw will not answer unless packed very solid; finer and 
softer, as of thickly sown oats, is better, and the walls 
which it forms need not be quite so thick. Fine hay would | 
be still better, and would answer if only a foot and a half | 
thick and well putin. Dry swamp moss, such as nursery- 
men use for packing trees and plants, would he one of the 
very best substances for protecting the ice, if only a foot 
thick. 


| ice. 
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Having prepared the house and packing, cut the blocks 
of ice of precisely equal size, using a cross-cut saw with one 
handle removed, to go under water. The size should be 
measured and scratched on the surface for the saw to fol- 
low. Two feet square is a convenient size. When cut, 
lift them out with a light plank, having a batten nailed 
across one end to hold them (fig. 2). Place about ten inches 
of the sawdust on the floor (or twice as much solid straw), 
and build the structures solid with the ice blocks, ramming 
in the sawdust or other packing as the structure goes up 
(fig. 3). When finished, cover it with a thickness of pack- 


ing nearly equal to that at the sides. It is important that 
there be free ventilation over the top, which the loose brush 
will not prevent. If there isa slab roof, the air must blow 
freely between this roof and the top covering. The slab 
floor will allow a free drainage of all the water which runs 
down through the packing from the melting ice 

A structure nearly as cheap as the preceding is represented 
in fig. 4. It is made by setting rough posts intothe ground, 
with the inner sides straight or faced with the axe, and then 


| 


nailing common rough boards on them (like a tight fence) to 
a sufficient height. The floor is made as already described, 
and the roof may be boards or slabs. The openings at the 
gables perform an important part in the ventilation by ad- 
mitting all the air that can sweep over the top sawdust. | 


Fig. 3, already referred to, is the ground plan, and fig. 5 is 
a vertical section, 

There are three requisites to be secured in order to keep 
the ice successfully: 1. The closely-packed, non-conduct- 
ing substance on each side, under and above the mass of 
2. Perfect drainage at the bottom without the admis- 
sion of air. 3. Free circulation of air over the top covering. 
If these requisites are observed, the result will be entirely 
satisfactory.—(Country Gentleman. 
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GLASS WORKS, SUNDERLAND, ENG 
The commercial prosperity of Sunderland, althougl 

conspicuously dependent on tiie shipbuilding sane : 
stud the banks of the Wear, is yet to a very material a 
bound up with the glass manufacture. The whole adi ae 
district, of which Newcastle may be regarded as the oe 
centre,is indeed largely identified with this branch of indy —~ 
It was on the ‘l'yne, at Newcastle, that *‘ crown ” sheen or 
first produced on a really commercial seale, Sir Matth, 
White Ridley having established works for the manufact 
in the middle of the seventeenth century. That branch 
the glass trade has, however, in the present day dwindled . 
insignificance, the waste caused by cutting up circles in 
rectangular pieces, the limitation of the size of those ic ~ 
by the ‘* bull’s-eye” or lump in the centre of the cirele 
well as the difficulty of obtaining a uniform thickness having 
contributed to the substitution of ‘‘ sheet” glass in the plac. 
of ‘‘crown.” ‘The ** pressed” table glass of the Tyne dis. 
trict has become famous within the last forty years, and it jg 
during that comparatively brief period that the sheet 
plate branches have attained their commanding proportions 
The credit of transplanting the manufacture of sheet op 
cylinder glass to our shores and fostering its growth jg ina 
great measure due to Mr. R. L. Chance and Mr, James 
Hartley, the founder of the important industrial concern 
propos of which we are now writing. Having by persona} 
investigations, carried on in the glass works of the Conti. 
nent, acquired exact information on all points of technica) 
detail, and having likewise secured able co-operation, My 
Hartley, in 1837, established works on the banks of the 
Wear, and initiated the manufacture of sheet glass. His 


‘enterprise was rewarded by the success it deserved, and 


when, about the year 1850, he introduced an economica| 
method of producing sheets of rolled plate glass it bt came 
manifest that the road to commercial eminence lay open, 
That goal attained, Mr. Hartley retired a few years back 
from active participation in the affairs of the great industria] 
hive of his creation, leaving its administration to the able 
and energetic control of the present proprietors. 

The works, which take their name from the river to whose 
banks they are adjacent, are very extensive, give employ- 
ment to between six and seven hundred men and boys, and 
produce on an average about one hundred tons of glass per 
week. This considerable out-turn consists mainly of sheet, 
colored, and rough plate for glazing purposes. There are 
eleven distinct glass ‘* houses.’ besides all the attendant flat 
tening and annealing kilns, warehouses, grinding and stain. 
ing shops, engine-houses, crate shops, crushing mills, steam 


| saw-mills, fitting shops, blacksmiths’ and joiners’ shops, 


houses, &c. To conscientiously “ do ” the circuit of allisa 
sufliciently wearisome job, as we can feelingly testify, and, 
instead of inflicting minute particulars on our readers we 
shall at once take them to the place where the chief interest 
of the manufacture centres, viz., the glass house. A word, 
however, as to the materials. Given sand, salt cake (sul- 
phate of soda), chalk, and black oxide of manganese, and 
you have the elements of common window-glass. These are 
carefully powdered and calcined prior to their transfer in 
detinite proportions to the crucibles or glass-house pots. 
The making of these latter is, by the way, an important in- 
cidental branch of the manufacture we are concerned with; 
but, beyond remarking that Messrs. Hartley have a stock 
of pets worth about £5,000, we need say nothing further in 
regard tothem. The glass-house furnaces are of peculiar 
construction, and so arranged as to yield the greatest amount 
of well regulated heat for the smallest consumption of fuel. 
The pots are ranged in a circle, with their mouths opposite 
lateral apertures in the furnace walls. Let us imagine that 
the founding operation is complete ; in other words, that 
the contents of the pots have been converted into the molten 
state. Everything is in order for a ‘* journey,” and the glass 
blowers get ready to manipulate the glowing ‘‘ metal.” 
With his long, heavy blow-pipe in hand the heat-inured son 
of toil approaches the raginz Etna, introduces his instru 
ment, and, after a few seconds’ deliberate rotation, with- 
draws it, plus a goodly lump of plastic glass. This, by 
blowing, he distends, and, standing now over a pit, dex: 
terously swings the blow-pipe from side to side, and now 
and again round his head, the pear-shaped bulb of glass 
assuming meanwhile the symmetrical form of a true cylinder 
with rounded ends. That end of the cylinder unattached 
to the blow-pipe is now weakened by the application of a 
piece of molten glass, and themouth of the blow-pipe being 
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bre Whole length of the tube represents 50 divisions. The | 
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Josod, the expansion of the contained air bursts the soft- 
¢ — end of the cylinder, which is thereupon shaped with a 
e itable tool. The next thing is to detach the cylinder from | 
oe plow-pipe, and this is instantaneously effected by draw. | 

‘= ound its neck a cold iron. The cylinders (the largest | 

f which are 60 inches long and 4) inches wide) are split | 

‘ end to end by a diamond, and then go into a flattening 

oy Here, subjected toa nicely graduated heat, the glass | 

softens, and with the aid of suitable tools the cylinders are | 

ed out, the resulting flat sheets of glass being subse- | 
ey removed to the annealing kilns. We have now 
etched in broad outline the manufacture of sheet — 
which embraces up to a certain point the production of oval | 

shades. In blowing these the cylinders are not burst, 
as already described, but simply detached fromthe blow- 
ipe. The kind of glass known as crown is no longer man- 
ufactured at the Wear Works, its almost complete displace- 
ment by sheet rendering its production unremunerative. 

The method of manufacture in the case of plate glass is 
altogether different from that already sketched. Before Mr. 
Hartley introduced his successful plan of manipulation it 
was the custom to iift bodily from the furnace, by means of 
cranes, the cauldrons of glass, their contents being thrown 
upon an iron table and rolled into large plates. The use of 
jadies was an essential part of Mr. Hartley’s patent, and it 
also embraced the happy idea of engraving a pattern on the 
table. By the adoption of the simple expedients the manu 
facture was greatly helped forward, for smaller plates could 
be economically produced, and suitability of the glass for 
certain purposes was appreciably increased. For example, | 
the fine ribs or ridges engraved on the table imparted a | 
certain roughness to the surface of the glass, thus enabling | 
it to disperse the sun’c rays without diminishing its trans- 
jucency—a great advantage in all horticultural and public 
buildings. Patent rough plate, although no longer the | 
monopoly of Messrs. Hartley, is the kind exclusively manu- | 
factured on the Wear. It is produced in varying thickness, | 
the table on which the plastic material is rolled being fitted | 
with lateral gauges, which enable the degree of thickness to | 
be regulated toa nicety. Other departments of the works | 
are occupied with the production of miscellaneous and | 
colored glass. ‘The former embraces such articles as propa- 

ting glasses, fern shades, flower stands, preserve jars, et 

genusomne. The manipulative processes are identical 
with those described by us some months ago in connection 
with the table glass manufacture of Stourbridge. In the 
colored branch Messrs. Hartley have won some considerable 
repute, their glass for pictorial windows showing a beauty 
of tint and texture rivalling the best specimens of ancient | 
manufacture. The metallic oxides are largely employed to 
produce the various hues, copper imparting a ruby red tint, 
cobalt a rich blue, manganese purple, chromium green, and 
soon. ‘ihese pigments are melted together with the or- 
dinary compounds of the glass, except when coated or 
“flashed” glass is in course of production. In such case a 
lump of colored glass is first ‘‘ gathered” on the end of the 
blow-pipe and then surrounded with a portion of white pot- 
metal. When blown athin film of the colored glass is seen 
to be ee to the mass of the white on which it 
isplaced. This ‘‘ flashed” glass leads itself to ornamental 
purposes with —— effect, as the colored coating can 
be eated away by hydrofluoric acid, leaving the white 
ground intact. 

The storage accommodation at the Wear Works is most 
extensive, and the largest of the warehouses, known as the 
Crystal Palace, is a remarkable structure. It is 270 feet 
long by 78, and is glazed on the ridge and furrow principle. 
The roof contains no less than 1,56 squares of glass, in all 
amounting to 16,400 superficial feet. This immense apart 
ment is well filled with the products of the works, the 

leries containing large quantities of glass articles used in 
orticulture. A branch of the North-Eastern Railway pene- 
trates into the works and delivers about 400 truckloads of 
coal weekly direct from the Durham collieries. The extent 
of Messrs. Hartley's famous establishment is shown in the 
illustration. —British Trade Journal. 


THE ALEUROMETER OR FLOUR TESTER. 


THE rough-and-ready way of wetting a sample of flour and 
working it by the fingers, and other methods well known to 
buyers, are excellent in their way, but not altogether trust- | 
worthy. The aleurometer, of which instrument The Miler | 
gives the following description, is designed to measure 
the elasticity of the gluten. The apparatus, Fig. 1, shown 
partly in section, with gluten expanded in the tube, consists 
of a brass tube, D, slightly over an inch in diameter and 
about five inches long. To its lower end a movable cap, 
B, is fitted; the top of the tube consists of an adjustable cap, 
A. Through the latter runs a graduated stem, C, to which 
is attached a piston that accurately fits the inside of the tube. 


stem of the piston is marked to a scale of 25 to 50, the piston 
itself being only capable of descending half-way down the | 
tube. This simple contrivance constitutes the aleurometer | 
Proper, and is designed for the use of bakers in their ovens. | 
pecial additions have been made to the instrument, in 
order to meet the requirements of merchants and extensive 
dealers in flour. For this purpose a small stove is provided 
(see Fig. 2) and a copper bath, A, filled with oil. The bath 
s covered by a cap, and to the latter is soldered a tube, B, 


Which extends nearly to the bottom of the oil bath. Qn the | 
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lamp being lighted a thermometer is placed in the hollow | the coil. It is on these discoveries that are based the action 
tube and aeoed to remain until 150° C. (818° F.) is reached. | of all magneto-electric machines. 
From the flour required to be tested 30 grammes (about an| Amongst the variety of patents that have from time to 
eunce) are taken, and made into a paste by the addition of | time been taken out, both in England and other countries, 
15 grammes of water. After kneading it the mass is care- | for magneto-electric machines, there is no doubt that a large 
fully washed by a stream of water, which carries off the | proportion are only slight modifications or re-discoveries of 
starch, leaving the crude gluten—which should be com- already existing machines. Some idea may be formed of 
pressed so as to strain off the water—which will then contain | what has been done in this branch of electric science, if we 
about 0°66 of water. A sample of the crude gluten is then | take as types of magneto-electric machines those of Pixii, 
weighed, about 7 grammes (} ounce), and is rolled in starch | Saxton, Clarke, Henley, Nollet, Siemens, Wheatstone, Rhum- 
or fecula, forming a roll of gluten. The inside of the gluten | korff, Wilde, Pacinotti, Holmes, Breguet, Gramme, and 
tube, D, is greased; the roll of gluten is then inserted, and | Niaudet. Perhaps, before mentioning the practical applica- 
the tube closed up. tion of these machines, more especially as a a means of pro- 
The gluten tube, or aleurometer, is placed into the hollow | ducing the electric light, a few remarks by way of explana- 
tube, B, and heated to 150° C. (318° Fah.) The lamp is al- | tion of some of them may not be without interest. 
lowed to burn ten minutes, and then extinguished. The}  Pixii was probably the first who practically carried out 
gluten should remain undisturbed for about ten minutes | Faraday’s discovery and constructed a magneto-electric ma- 
longer, during which time, under the influence of the water, | chine. His machine consisted of a wooden frame, working 
which is converted into vapor or steam, it expands and | in which was a small vertical spindle, carrying on its upper 
forces the piston upward. The graduated scale on the stem, €xtremity a permanent horseshoe magnet; underneath this, 
E, marks the degree of elasticity of the gluten. The roll is | on the lower part of the spindle, was fixed a pinion driven 
then removed, and should the expansion not have forced the | by a suitably arranged bevel wheel, so that, by» turning a 
piston upward the flour is considered too weak and unfit for | handle, the magnet was made to revolve rapidly. Directly 
breadmaking. The gluten of tho best flour has never indi- | above the horseshoe magnet was fastened to the wooden 
cated more than 50 per cent. Good flour furnishes a gluten frame an electro-magnet; the poles of the two magnets were 
which augments to four or five times its original bulk; but | brought as near as possible together without actually touch- 
bad flour gives a gluten which does not swell, becomes ing. On the magnet being made to revolve, its poles passed 
viscous and nearly fluid, adhering to the sides of the tube, those of the electro-magnet, thus setting up a series of re- 
and giving off occasionally a disagreeable odor, while that versed currents in the wire of the electro magnets. As for 


of good flour merely suggests the smell of hot bread. many purposes it was necessary that the currents should al- 
WEES) ways be in the same direction, to obviate these reversals a 


‘ small circular commutator was placed immediately below the 

COCHINEAL-RED FOR WOOLEN GOODS. permanent magnet and fixed tothe vertical spindle revolving 
By A. Kre_Meyer. with it. On this commutator four springs were made to 

P P x if “ press; two were connected to the ends of the wire forming 

14 KrLos. gum are mixed with 15 litres water, 17°5 kilos. | the coils of the electro-magnet, the other two springs to the 
cochineal lake, and 2°25 kilos. fustie are added; the whole | two terminals of the instrument from whence the currents 
is warmed at 60° until dissolved; then 1 kilo, oxalic acid | of electricity generated are given off. By a very simple 
and 1°75 kilos. acid sodium oxalate are added; and after so- | arrangement of commutator not needing explanation, it will 
lution, and when the whole has become quite cold, 2°25 | pe readily understood how the two springs connected to the 
kilos. crystallized sodium acetate are thrown in. The goods, | eoj)s of the electro-magnet may, through the commutator, 
after dyeing, are dried at a gentle warmth for one or tWO | pe put into alternate connection with the two springs con- 
days, then steamed under a slight pressure, well dried, | nected to the terminals in such a manner tbat the + currents 
washed, and again dried.—Dingl. Polyt. are always directed to one spring, while the — are commu- 

———— nicated to the other; so that one terminal becomes the posi- 
JET FOR A WASH-BOTTLE. tive and the other negative. 
R a The electricity generated by this class of machine is not a 

Tue following useful jet for a wash-bottle is in general | continuous current, but rather a series of currents in rapid 
use In Prof. Bunsen’s laboratory at Heidelberg: a represents | succession; although, when the machine is made to revolve 
a piece of stout glass tube; bd are two corks; and ¢ a piece | at a high speed, the currents are generated in such quick 
succession that they form a sufficiently continuous current 
for many purposes. 

In Saxton’s machine both the permanent and electro- 
magnets were placed horizontally. and made to rotate end to 
end. ‘The proportional size of the electro-magnet, with 
reference to the permanent one, was reduced, as it had been 
found experimentally not to be desirable to have so large an 
electro-magnet, in proportion to the permanent magnet, as 
had been given in Pixii’s machine, while there was a great 
advantage in increasing the power of the permanent horse- 
shoe magnet. 

These machines were only adapted to laboratory and sci- 
entific experiments, for which purpose fair results were ob- 
tained. 

Clarke’s machine (a name frequently erroneously given to 
all classes of alternating current machines) is well known in 
connection with small magneto-machines, more especially 
such as are constructed for medical purposes. The machine 
differs somewhat from either that of Pixii or Saxton. Clarke 
took advantage of the fact that the greatest strength of a 
magnet is situated at a small distance behind the poles, and 
not at the extremities themselves, and constructed his ma- 
chines in such a manner that by placing the electro-magnets 
at right angles to the permanent magnet, its poles were made 
to pass over those of the permanent magnet, at the point where 
the greatest strength was to be obtained. The machines 
were made in a very compact form; a commutator, fixed on 
the spindle carrying the electro-magnets, by a simple ar- 
rangement corrected the reversals of the current generated, 


of india-rubber tube, and one finger suffices to guide tae jet | $0 that the electricity obtained at the terminals of the ma- 
i " chine was always made to flow in the same direction. 


in all directions. The arrangement does not get out of : ! : 
order. . = It was not long after the establishment of the electric tele- 
graph in England, that attention was directed to feasibility 


of utilizing the current generated by magneto-electric ma- 
METHOD OF a AND PURIFYING chines, for telegraphic purposes. Mr. Henley about this 


time, having made several experiments in this direction, suc- 
By TANNEVAN. 


ceeded in bringing out then a great novelty, his instruments 
for telegraphic purposes, whereby the use of a galvanic 
juice is treated with | was with. It was with these in- 
till it has an acid reaction and then boiled; to the iltered | <¢ruments that for some time the Magnetic Telegraph Com- 
liquid a decoction of oak-bark is added to saturate the alkalies. | 1 1y carried on their electric communication 
The separation with lime, saturation, and treatment with 
: The system was after a time, however, superseded by the 
oak-bark is again repeated. The yield of crystalline sugar | use of batteries, it not having been found to be so adv 
is to be greater, and that of molasses less, than by the 
pede ian I tageous in practice as at first anticipated. Perhaps one of 
usual process.—Chem. Centr. the simplest forms of magneto-electric machine then used for 
TTS telegraphy was Henley’s so-called thunder pump, an instru- 
HOPS IN BREAD. ment employed for ringing bell signals for telegraphic pur- 
poses. It consisted simply of an ordinary horseshoe perma- 
By L. Pasteur. : nent magnet, above which was arranged a small lever. On 
Two portions of dough were set to ferment at a tempera- | one end of the lever was an electro-magnet, the poles of 
ture of 25°, one with, and the other without a decoction of | Which, when at rest, were touching those of the permanent 
hops, prepared according to Sacc’s directions. The dough | magnet, by depressing the other end of the lever on which a 
containing the hops did not rise for 10 hours after that with- suitable handle was attached, the electro-magnet was raised 
out hops. After 36 hours both were equally raised, very | ftom the poles of the magnet, and by this means a momen- 
little beer-ferment was observable, but small ibread-like or- | tary current was induced in the coils of the electro-magnet. 
ganisms, some of which moved about. The dough made | The wires from the coils were connected to the line, and so 
with hops had a bitter taste, which was approved of by some | to the bell at the receiving station ; thus every movement of 
who tasted it. There is, therefore, no fermenting action in | the handle caused a ring on the bell, by this means caling 
hops; the only result is to give the bread a peculiar bitter | attention. Modifications of this instrument were also us 
taste. —Chem. Centr. to work double needle instruments, and were in practical 
- use for a considerable 
oLE yw | While speaking of the application of magneto-machines for 
LIGHTING BY ELECTRICITY. telaguaghhe punpoess, it may be well to say a few words on 
THE discovery of electric induction by Professor Faraday | those of Messrs. Siemens and Halske, and of Wheatstone. 
in the year 1830 drew the attention of the scientific world to | One of the most important improvements in these machines 
the possibility of utilizing motive power as a means of gene- | since that of Clarke was the Siemens and Halske machine, 
rating a current of electricity. Faraday demonstrated be- | first brought out about the year 1854. In this, instead of 
fore the Royal Society that if a magnetized bar of steel be | using the ordinary form of electro-magnet, that had up to 
introduced into the center of a helix of insulated wire, there | that time been employed, it was replaced by a cylindrical bar 
is, at the moment of introduction cf the magnet, a current | of soft iron. The bar had four longitudinal grooves cut in 
of electricity setup in a certain direction in the insulated | it from end to end, its cross section resembling a double T. 
wire forming the helix, while, on the withdrawal of the |In the grooves, insulated wire was wound parallel to the 
magnet from the helix, a current in an opposite direction | axis of the cylinder in such a manner that the iron core and 
takes place. He also discovered that the same phenomenon | insulated wire formed a complete cylinder. The end of the 
was to be observed if for the magnet was substituted a coil | wire was soldered to the axis of the cylinder, while the other 
of insulated wire, through which the current from a voltaic | was fixed toa small insulated metal ring at the extremity of 
element was passing: and further, that when an insulated | the axis; on this ringa spring connected to one of the term- 
coil of wire was made to revolve before the poles of a perma- | inals of the machine was made to press, the other terminal 
nent magnet, electric currents were induced in the wire of | being connected direct to the axis. The poles of a perma- 
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nent magnet were so formed and arranged that they were 
made to embrace the cylinder, to which they were placed as 
close as possible without actually touching. This form of 
machine, while generating a powerful current, had the ad- 
vantage, from the close proximity of the iron cylinder to the 
poles of the permanent magnets, that these did not so rea- 
dily loss their magnetism, as the iron cylinder, when at rest, 
acted as a keeper to the permanent magnets. Siemens and 
Halske’s well known form of A B C instrument is worked 
by the currents generated by a magneto-electric machine of 
this construction. Some great improvements have lately 
been made in the machines, more especially those designed 
by them for electric light purposes; in these the permanent 
magnets are replaced by electro-magnets, actuated by currents 
generated by the machines themselves. Improvements have 
also been made in the arrangement of the commutator, 
whereby the evils caused by the inductive spark are in a 
great measure reduced. 

The Wheatstone machine, familiar to most persons in 
connection with the A BC instruments in general use on 
private wires in England, as it is from currents generated 
rom these machines that the instruments are worked, 
differs in many points from any of those already described; 
as employed for A B C instruments, they consist in attach- 
ing to the poles of a permanent compound magnet a set of 
four bobbins, the soft iron cores (pole pieces) of which are 
fixed permanently to the magnet, two to each pole. Imme- 
diately in front of these cores a soft iron armature is placed, 
and arranged so as to revolve in front of the cores on the 
handle of the machine being turned. Thecores of the bob- 
bins being fixed to the poles of the magnet, receive polarity 
from them, thus forming four poles, two of which are south 
and two north. On thearmature in turning passing in front 
of these poles, currents are induced in the wire forming the 
bobbins, and these, by suitable connections, are made to 
actuate the needle on the dial of the A B C receiving instru- 
ment, 

One of the chief advantages of this instrument is that 
the wire of the bobbins is connected direct to the instrument 
without the interposition of any commutator, rendering the 
liability to failure through faulty contact in the commutator 
im possible. 

he employment of induced currents from magneto- 
electric machines has not, however, in practice, been found 
to give such good results for telegraph purposes as at first 
sight might have been imagined. Currents generated by 
these machines are at a comparatively a high state of electric 
tension, necessitating, accordingly, high insulation; and this 
on lines of any extent is found difficult to sustain, so that the 
employment of this class of instruments has been confined in 
a great measure to private wires and similar short lines; 
even with these it is found that the insulation requires a good 
deal of attention to maintain. 

The magneto-electric machine, patented by M. Nollet in 
1850, but more generally known under the name of the Alli- 
ance machine, was originally intended by the inventor as a 
means of decomposing water by the currents so generated; 
the hydrogen gas, produced after having been passed through 
camphine, or some hydrocarbon oil, to be used for lighting 
purposes. The inventor also proposed to form an explosive 
mixture with the hydrogen,making use of the explosion as a 
means of obtaining motive power, in a suitably-arranged en- 
gine. It is more than probable that the Alliance machine 
would never have been brought to anything like a practical 
success had it not been for M. Van Malderen, « former pupil 
of Nollet’s. 

The Alliance machine, as at present constructed, consists 
of a number of circular gun metal disks, arranged and 
mounted upon an iron shaft, running in a horizontal posi 
tion between the bearings of two frames that contain the ma- 
chine. Near the circumference of each of these disks are 
fixed a series of 16 bobbins with soft iron cores, arranged 
equidistant and parallel to the shaft, free to turn with the 
disks between the poles of eight horseshoe permanent mag- 
nets fixed in the frame. The poles of these magnets are 
placed radially towards the center of the shaft. The faces 
of the magnets are placed parallel to the disk, so that in each 
circumference there are 16 poles, equivalent and correspond- 
ing to the 16 bobbins. The machines are ordinarily made 
with either four or six disks, so that in one case there would 
be 64 bobbins and 40 permanent magnets, avd in the other 
96 bobbins and 56 magnets. On the shaft is a pulley by which 
the machine is driven by means of a band. he bobbins are 
connected up in series, and one end of the wires is fixed 
direct to the shaft, the other to an insulated ring onit, or, as 
frequently arranged, one part of the shaft is insulated from 
the other; to these are connected the terminals of the machine. 

On setting the machine in motion, it is clear that every 
time a bobbin passes in front of the pole of one of the mag- 
nets, a momentary current will be induced in it, varying in 
direction according as the pole is either north or south. 
Thus, in each revolution of the disks, as the bobbins will 
have passed the 16 alternate poles of the magnets, there will 
have been induced 16 alternate currents. The machine is 
run usually at a speed of 400 revolutions per minute, so that 
in each minute there will be 6,400 alternate currents gene- 
rated (about 100 feet per second). 

One of the chief advantages of this machine is its com- 
pactness and non-liability to get out of repair; no commuta- 
tor is used, the currents generated being a series of revers- 
als. For electric light purposes they have in France until 
very recently been the principal machines used. At the 
Héve and Grisnez lighthouses they are still employed, as 
also at many other places for lighthouse lamps, apparently 
as alternating current machines giving satisfaction. Proba- 
bly it is owing to their rather high price that their adoption 
has not been so universal as might have been expected. 

The Holmes machine, first patented in England in 1856, 
differs somewhat from the one just mentioned in the manner 
in which the bobbins are arranged; these are held between 
two brass disks in two or more concentric circles, the bobbins 
rotating in front of the poles of a number of permanent mag- 
nets fixed to the frame and radial to the axis of the machine. 
By this means the bobbins are passed in quicker succession 
in front of the poles of the magnets, and so per revolution a 
greater number of currents generated. This arrangement 
allowed of the machine being run at a slower speed. A com- 
mutator was placed to direct the alternating currents and 
cause them to be given off from the machine in the same di- 
rection. 

Since his original patent, Mr. Holmes has made a large 
number of experiments and improvements in his machines. 
This machine was the first one used practically in England 
for the electric light for lighthouse purposes. On the even- 
ing of the 8th December, 1858, it was for the first time ex- 
hibited from the high light at the South Foreland, and re- 
mained at work until tae 30th of the same month, after which 
it was worked at intervals until the 6th June, 1862, when it 


! | 
was permanently fixed at the Dungeness Lighthouse, and 
there it has since continued to be used. 

In designing his first magneto-electric machine for the 
Trinity Board, Mr. Holmes had considerable difficulties to 
contend with. It was made a sine gua non by the Board at 
that time, that the speed of the machine should be limited to 
about 100 revolutions per minute, and driven by a direct- 
acting steam engine, without the intervention of either strap 
or band. These stipulations made it necessary to make the 
machines of a much larger size than anticipated. In this 
particular machine it was calculated that in every revolution 
85 pounds of soft iron were magnetized, N—S and S—N, 45 
times. As the speed of the machine was 110 revolutions per 
minute, there were, consequently, 4,840 reversals of current 
per minute. 

Great care had to be observed, both in the selection of the 
permanent magnets for this class of machine, in order that 
they might take up and retain a maximum quantity of mag- 
netism. In Mr. Holmes’ latest patent, to obviate this, he 
replaces the permanent by electro-magnets, a part of the cur- 
rent of the machine being utilized for magnetizing them. 
The magnets are made to turn while the bobbins are fixed; 
these are coupled up in such amanner that he is enabled to 
take off a number of independent currents, and thus supply 
currents for a number of lights, or other purposes, from the 
one machine, 

Wilde's machine resembles somewhat two Siemens’ ma- 
chines of unequal size, the smaller one being placed on the 
top of the larger. The current from the smaller one is used 
for magnetizing two powerful electro-magnets of the larger 
machine, these replacing the permanent ones ordinarily used 
in the Siemens’. Very fair results have been obtained from 
this apparatus, although the same drawback exists in this as 
in all alternate current machines, from the difficulty that 
arises in presenting the injurious effects of the inductive 
spark at the commutator, which, besides burning away the 
contacts, causes the machines to heat. Many ingenious ar- 
rangements have been brought forward to obviate this diffi- 
culty; but although they have greatly reduced the ill effects 
arising from the inductive spark, they have never been en- 


tirely prevented. 


The Gramme machine differs essentially from those above 
described in a point of the greatest importance, viz., that 
instead of its generating a succession of alternating currents, 
the current is continuous, and in the same direction ; hence 
the difficulties arising from the inductive spark are entirely 
overcome. The machine is an important advance in the 
construction of magneto-electric machines. Looking at its 
simplicity, it seems curious that the idea of utilizing the 
principle involved should not have occurred to some of those 
who have given so much of their attention to the construc- 
tion of magneto-electric machines. 

To understand the principle on which the Gramme ma- 
chine is based, we must refer to Faraday’s original experi- 
ment of a helix of insulated wire and a permanent magnet. 
From this it is evident that, in passing a magnetized bar of 
steel through this helix, a current in a certain direction will 
be induced in the wire of the helix until such time that it 
has reached the neutral point of the magnet (the center of the 
bar). Further, the direction of the current will be reversed 
during the passing of the remaining portion of the magnet. 

Now, by way of illustration, against this magnet, which 
we will call A, let another similar one, B, be placed with 
their like poles touching, supposing, so to speak, that there 
is thus formed one long magnet with a similar pole at each 
extremity, and the contrary pole at the point of juncture of 
the two magnets. In passing the compound magnet thus 
formed through the helix, it wil be observed, from what has 
been above stated, that whilst A is being passed through the 
helix, acurrent will be induced in one direction, until it has 
reached the center cf A, when the direction of the current 
will be reversed, and remain so until it reaches the center of 
B, when it will again be reversed to its former direction. 

Now, in the place of the bar magnet, let us take two mag- 
nets bent into half circles, and place them with their like 
»oles touching, forming thus a ring in which the two poles, 
N and 8, will be on opposite sides of the ring. The neutral 
points of the magnetized ring will, therefore, also be on op- 
posite sides, and a line drawn through these would be at 
right angles to one drawn through the poles, cutting it at the 
center of the ring. In passing a helix of wire once round 
the ring, it will be observed that during each haif of the re- 
volution an opposite current will be induced in the wire of 
the helix, the current altering in direction each time the helix 
passes the neutral points. 

In the Gramme machine, for this ring magnet is substi- 
tuted a ring of soft iron (usually composed of a number of | 
wires) made to revolve between the poles of a permanent | 
magnet. By this means the iron of the ring becomes mag 
netized by induction, the poles remaining always in the same 
relative position to the magnets, at no matter what speed the 
ring may be made to revolve. The neutral point of magnet- 
ism in the ring would, therefore, be situated in a line drawn 
at right angles to one drawn throngh the poles. Round this 
ring of soft iron are wound a number of bobbins of insulated 
wire, connected to each other in series, so that it forms, as it 
were, one continuous coil of wire, completely covering the 
soft iron ring. At the points of juncture of these bobbins 
connections are made to each strip of a commutator fixed on 
the axis of the machine. The outside of the commutator is 
turned true, forming a cylinder, presenting on its surface al 
ternate strips of metal and the insulating material used. Two | 
brushes of copper wire are made to press upon this commu- 
tator—one on each side. The connections are so arranged 
that these brushes will always be in contact with the two op- 
posite bobbins that are at the time in the neutral positions 
with regard to the induced magnetism of the ring, that is to 
say, at points equidistant from the two poles. 


If the ring, with its bobbins, be made to revolve, it is evi- 
dent that two currents of electricity in opposite directions 
will be induced in the bobbins, one in one half of the bobbin 
on the ring, and the other in the other half. These halves 
being divided by the neutral points of magnetism the cur- 
rents would be equal, and, consequently, annul one another, 
were there no connection made with the commutator; but, 
, as the brushes pressing on the plates of the commutator will 
be thus connected to the bobbins, it follows that, if the 
brushes were connected by a wire, a current would flow 
along this wire equal in quantity to the sum of the two cur- 
rents generated in the bobbins. In fact, the same phenome- 
non takes place as occurs in two galvanic elements of equal 
strength when the like poles are joined together (connected 
up for quantity); the two currents being equal with, but 
opposite in direction, annul one another, no action taking | 
place. When, however, the two poles thus formed are con- 
nected to each other, a current is generated in quality equal 
to the sum of the two elements, which, in reality, it is. | 
| The brushes are connected to the two terminals of the | 


machine, one to each, and regulated so as to always be j 
contact with the coils, not breaking contact with one 

the contact is established with the next one. By this A. 
when properly regulated , the current is perfectly Continuoys 
and therefore no induction spark takes place. ~ om, 

The Gramme machines are very compact and com Jet 
every attention has been paid in designing them to Tends! 
them serviceable for continuous work. 

In the smal] machines for experimental use, perme 

it 
magnets are used, the poles being brought down and fix 
to soft iron pole pieces cut away 89 as to embrace q large s 
tent of the circumference of the ring. The larger magehj ~d 
used for electro-plating, electric light, and such like purpose 
have the permanent magnets replaced by clectro-magnets 
which are excited by the currents generated from the me 
chines themselves. In practice it is found that these electing 
magnets always retain a sufficient quantity of residual m 
netism to generate a weak current on starting the machine. 
This current, passing through the electro-magnets, increases 
their magnetism, and reacting on the bobbins, increases 
the current from the machine, which in its turn again acts 
on the electro-magnets, and so on, till the current has reached 
& maximum strength corresponding in proportion to the 
speed of the machine. The speed of the Gramme machines 
varies from about 500 to 1,000 revolutions per minute ac. 
cording to the object for which they have been designed. 

Niaudet’s machine is in principle similar to that of , 
Gramme machine; the current is continuous. In this ma. 
chine a number of bobbins with soft iron cores are fixeq 
parallel to an axis with which they revolve. The poles of 
these bobbins turn between the poles of two horseshoe per- 
manent magnets, one magnet being placed at each end of 
the bobbins, in appearance somewhat resembling two Clarke's 
machines placed back to back. The bobbins are jcined up 
in series, with connection made at the point of juncture to q 
commutator, similar in principle to that of the Gramme. 
Two contact springs make the connection to the terminals 
of the machine. 

It is unnecessary to give any further description of the 
various forms of magneto-electric machines that have been 
brought out. From those already described a fair idea may 
be formed of the advance that has been made in this branch 
of electrical knowledge, with regard to the construction of 
this class of apparatus. It remains, therefore, to be seen in 
what manner the electricity generated by this means hus been 
practically utilized. 

The earlier machines were little else than philosophical 
toys, and, excepting for demonstration, were very little used. 
Probably their first practical application was that for work. 
ing telegraph instruments. For this purpose up to the pres. 
ent time they have been for certain classes of work in exten. 
sive use on short lines. One of the chief objections to a 
more wideiy extended use has been that the currents so 
generated are ata high state of tension, rendering the insula- 
tion of the lines difficult to maintain. 

The Gramme machine, with the coils of the machme 
wound with large wire, giving a continuous quantity current, 
has been proposed for use in lieu of ordinary batteries for 
working telegraph circuits. The objection to its use are 
purely of a practical nature, but until solved they will pe- 
clude its adoption for this purpose, although, were it feasible, 
a great saving both in labor and maintenance would result in 
all large telegraph offices. 

Some of the earliest applications of magneto-clectiic 
machines were for electro-plating, but their employment was 
very limited, and confined only to a few isolated cases 
Since, however, the introduction of the Gramme, their us 
has become somewhat more extended for electro-metallurg ¢ 
purposes. Their use in connection with the electric light 1 
perhaps the one for which they have proved themselves most 
valuable. They replace batteries expensive both to work 
and maintain, indeed, so much that, although the phenomena 
of the electric light were well understood prior to the intro- 
duction of these machines, yet no practical use had been 
made of it. For lighthouse Jamps the electric light has proved 
invaluable. Mr. Holmes, as already stated, was the first who 
successfully applicd it in England for this purpose. The 
machine was exhibited at the 162 Exhibition prior to ils 
erection at the Dungeness Lighthouse. In France, the Hive 
Lighthouse, near Havre, was the first that was fitted up with 
the electric light, in 1862; in this case the Alliance machire 
was employed. In both these instances such good results 
were obtained that the system rapidly spread. It is now 
acknowledged to be the best system in every respect in all 
places where it can be applied. 

In utilizing the electric light for lighthouses, or other 
purposes, there are many points that require attention; and 
it is, perhaps, not the simple matter that might at first appear. 
Like everything else, it has its drawbacks and inconveniences 
as well as its good points. Still, whilst for lighthouses, and 
for many other purposes, it may be economically applied, 
yet, with our present knowledge of the subject, it requires a 
vast amount of further development before we can hope to 
see our streets lighted up by its means. 

To generate the electric current, a motor of some descriy tion 
must be used to drive the magneto-electric machine; the 
function of the latter, as already explained, being simply 
that of converting the motive power into electricity. The 
power required will vary in strength in direct proportion to 
the current to be generated. For the smallest machine of 
any practical value for light purposes from two to three 
horse power is found most convenient, representing about 
1,000 candle power. 

The usual method of obtaining the electric hght, and the 

rinciple on which the lamps are ordinarily constructed, is 
that of employing two carbon electrodes, between the ex- 
tremities of which a current of electricity is made to flow. 
In doing this a most brilliant light is produced, depending 
in intensity upon the quantity of electricity employed. That 
a uniform and steady light may be maintained, the lamp, 
which consists of some kind of regulator, has to be so con- 
structed that the carbon points are automaticaliy kept at the 
same distance from one another; so that the resistance of the 
circuit remains constant. The three principal functions that 
a properly constructed electric lamp should automatically 
fulfill are these: 1st. That, on a stoppage of the current from 
any cause, the points of the carbon are brought together, com- 
pleting the circuit ready for action on the current being re- 
established. 2d. The carbons, when burning, must be held 
a short distance apart; and 3d. The carbons must be brought 
together whilst burning at the same uniform rate as the com- 
bustion takes place, so keeping the distance between them 
constant. 

In fulfilling the above-mentioned requirements the Serrin 
lamp has probably given the best results, having passed 
through the stage of a philosophical toy, and been employed 
for some years past in real practical work. The principle of 
this lamp is used more or less in all the varieties of electri¢ 
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ane and, therefore, from a short description of it, the 


, and 
pow in which the lamps are ordinarily constructed will be 


od. ‘ 
= Berrin lamp consists of two carbon holders made of 
brass, placed vertically one above the other; the upper one, 


“hich the positive pole is attached, is held in position by 
ea a cusas piece fixed to a vertical rod placed a few 
inches away from the carbon holders. This rod and the 
jower negative) carbon holders are made free to move either 
iown in two brass tubes that are fixed to the top of 


cos containing the regulating apparatus. On the lower 
extremity of the rod fixed to the upper carbon holder, is a 


rack that engages in the teeth of one of the wheels of a small 
clockwork movement. The end of the rod is so weighted 
that, by its own weight, it has a tendency to drop, and in 
doing so turns the clockwork; this, in turning, winds up a 
chain fastened to the lower extremity of the lower (negative) 
carbon holder; so that by this means, as the positive holder 
falls, the negative one rises, and thus brings the carbon points 
closer together. On the last pinion of the clockwork is a 
amall tly, so arranged that a stop in connection with an elec- 
tro-magnet prevents the fly from turning so long as the mag- 
net is exerting a certain force. This magnet isin circuit with 
the lamp, and thus, as long as the lamp is burning witha 
certain regulated current, the fly is held from_ turning; con 
sequently, the carbons are held in their position, remaining 
so until such a time as they have burnt away slightly. This 
will cause an increased resistance from the distance between 
the carbons being greater, when a corresponding diminution 
of the current takes place, weakening the force of tae mag- 
net: this releases the fly, and allows the carbons to approach 
one another until the resistance is again regulated, and the 
magnet sufficiently powerful to stop the fly. 

The lamp is very ingeniously arranged, and it would be 
impossible without diagrams to explain a variety of other 
details that do so much in establishing its success. Sutftice 
it to say that the lamp is so constructed that, by a neat move- 
ment, while there is always a sufticient and surplus force ex- 
erted for bringing the carbon points together, at the same 
time, on the circuit being broken, these carbons are auto- 
matically brought together without the possibility of the 
points getting crushed. When employing « continuous cur- 
rent, the positive carbon isconsumed at about the rate of the 
negative; this is also compensated for in the lamp, so that 
the light is always maintained in the same position. 

One of the inconveniences in using the electric light is that 
of the carbons having to be replaced about every four hours. 
To obviate this it has been suggested to employ two round 
disks of carbon slowly revolving, their edges touching, the 
light being formed between these two edges. The first au o- 
matic electric light regulator was on this principle, made by 
Thomas Wright in 1845, afterwards improved by Molt and 
others, but never sufficiently perfected to render it a suc- 
cess Atthe present time a further modification of the prin- 
ciple, by Mons. Régnier, is being expérimented upon at 
Chemin de Fer du Nord, Paris, but with what amount of 
success it is premature to say. M. Régnier, however, expects 
to be able by this means to arrange lamps burning for 24 
hours without alteration. 

Notwithstanding the foregoing remarks may at first sight 
appear to put great difficulties in the employment of electric 
light for commercial purposes, the system has of late been 
introduced with very satisfactory results. It has made con- 
siderable progress in advantageous application; more, per- 
haps, so in France than in any other country, the Gramme 
machine and the Serrin lamp being the system almost uni-| 
versally adopted. 

Among some of the principal places in France where the 
system is at work on a commercial scale, and apparently with 
success, are Messrs. Saulter, Lemonier & Co., lignthouse 
manufacturers, Paris, in their fitting and turnery shops: the 
chocolate works of M. Menier at Noisiel, also at his india 
rubber works at Grenelle (Paris). as well as at his sugar re- 
finery at Roye; Messrs. Cail & Co., engineers, Paris, in their 
locomotive erecting shops; and the Chemin de Fer du Nord 
for part of their goods station at La Chapelle. 

For outdoor work there is no question, in many cases, of 
the advantage of the electric light. By this means an ex- 
tended area can be readily lighted up, and this in places where | 
gas, probably, cannot be lighted. 

It is claimed that the cost of working this system is cheaper | 
than that of gas—and, perhaps, in other cases, this may be | 
the case—but it is very difficult, for obvious reasons, to draw | 
any comparison between the electric light and gas. There is | 
nothing more misleading than a statement of an electric light | 
being of a certain candle power, when comparing its cost 
with a number of gas burners. In the one case you have a 
certain candle power of light concentrated, so to speak, in 
one small spot, — not giving the advantage of one half 
the light; whereas, in the other, with gas, the light being di- 
vided is more defined. 

The deep shadows, where so powerful a light as the elec- 
tric is cam have to a great extent been successfully obvi- 
ated by keeping the light raised a good height from the 
ground. When under cover the walJs and roof of the build- 
ing should be kept whitewashed, and one lamp placed in 
opposition to another; not using reflectors has been found 
advantageous. 

At the La Chapelle station the lamp (one being at present 
used) is enclosed in a large lantern, the sides of which are 
opaque to about half their height, so that the naked hght is 
not visible from any part of the building. Any use, how- 
ever, of opaque glass, although diffusing the light, must at 
the same time diminish its candle power very considerably. 
With low pitched roofs it is found very difficult to sufficiently 
diffuse the light. 

A few weeks , as an experiment illustrative of the 
value and practice bility of the electric light, the Gramme Com- 
pany in France undertook to light up the Palais de |’Indus- 
trie at Paris by this means. 

The building, which has a superticial area of about 2°5 
acres, was lighted up by two clusters of six lamps each, naked 
li ‘its suspended from the roof, distant from each end of the 
bicding about one quarter the length. The lamps were 
worked by 12 small Gramme machines driven w two 26 
hocse power engines that were placed outside the building. 
By this means the entire building was sufficiently well lighted 


me machine, as it has been the one most extensively used | they are sharp and powerful, causing a sudden rise and fall 
for lighting purposes; however, with any of the other ma-|of the barometer, and confined to comparatively small 
chines previously mentioned, probably similar results might | limits, as in tornadoes. At other times they extend over 


‘be obtained, each one having its own particular points of | large districts of country, and make slower changes in the 
| excellence. 


| barometer. They vary very much in their extent or circum- 
At the commencement of last June, some trials of the ca- | ference, being sometimes but a few hundred feet, and they 
pabilities of a recent invention, ‘‘the electric candle,” as de- | not unfrequently become many thousands of miles wide, 
monstrating its suitability for dock purposes, were carried | growing more and more active and powerful up to a certain 
out at the West India Docks, permission having been granted | imit, then becoming diffused and weakened, and lost in sur- 
to the patentees by the Dock Company. |rounding space. Sometimes they occupy only a few min- 
The electric candle is the invention of a M. Jablochkoff, a utes in passing a fixed station. At other times their passage 
Russian engineer officer. It consists of two carbons placed | requires several days, and their course is often traceable 
side by side, with a strip of kaolin (china clay) insulating | from the western part of our country through New York 
them from one another. M. Jablochkoff had found that and New England, and even across the Atlantic Ocean to 
kaolin, as soon as it became heated, diminished the resist- the British shores, and the European Continent. 
ance of the circuit sufficiently to permit of the electric light be-| The first approach of a storm-whirl is generally indicated 
ing formed between the carbons; also, that by the intense by the rising mercury of a barometer from its norma) con- 
heat concentrated at this spot, the kaolin was volatilized; so | dition of about 30 inches : and the slowness or rapidity, and 
that, in fact, when the ‘‘ candle” was once lighted, it gradu- | extent of the rise give some premonitory knowledge of the 
ally burnt down, much in the same way as an ordinary candle. size and force of the coming whirl. This rise of the mer- 
Phe experiments at the docks were, unfortunately, not quite | cury commences usually, but not always, under a clear sky, 
so successful as some that have been more recently carried and when there is but little or no wind. 
out in Paris, although, in a great measure, they demonstrated | Soon after the mercury begins to fall, clouds, wind, and 
the practicability of the invention. rain or snow usually follow; and the foul weather generally 
One of the chief advantages claimed by the inventor is, | continues until the lowest pressure is reached. This lowest 
that he is thus enabled to divide the circuit into a number of | pressure indicates the center of the whirl; and, in this cen- 
different lights, as the resistance of the circuit is constant, ter, as the air is flowing wpwards, there is but little or no 
whereas, by the ordinary system, this cannot be done, it wind. The rain ceases and the sky clears from clouds as 
betng necessary to have a separate machine for each lamp. the center comes and passes away. Then the mercury be- 
The invention is certainly very pretty, and a good deal | gins to rise, and the winds again blow, but in a contrary 
may be said in its favor; although, as to the practical ad- | direction, and often with increased force, because no rain 
vantage to be derived from it, with our present knowledge | interrupts its course as in the forward part of the whirl. The 
of the subject, and its great superiority over the ordinary mercury continues to rise; and, not unfrequently, it goes 
system, is an open question. | above its normal condition ; but never so high on the after 
One thing must not be lost sight of, namely, that the dis- | part as on the fore part of the whirl. 
tance to which the current of electricity can be practically’ Every circle of whirling air does not bring rain, hail or 
conveyed for light purposes is very limited; in fact, about | snow. The dryness or humidity of the atmosphere, also its 
200 yards is the limit; so that the advantage of dividing the coldness and warmth, doubtless cause this difference. There 
light by means of the electric candle is not so great as at first is no condition of the barometer which always indicates rain 
sight might appear, while the amount of light obtained when | or snow, etc., or heavy winds ; but, as a general rule. rains 
the circuit is divided is not so great as when one lamp only | usually come on a falling mercury. At most times this fall 
is used. True, the light is more diffused, but then a number is below 30 inches when the rain commences. It does come 
of lights have to be attended to in the place of one, and the when the mercury is above 80, and sometimes when as high 
advantage claimed is not evident. as 30} inches; but only when it bas been higher and is fal/ing. 
With the electric candle a neat form of lamp is used, which It very rarely comes on a rixing barometer, and on the ajter 
by means of a simple mechanism, throws a fresh candle into | pert of a whirl. Clouds may and do tien lightly cover the 
circuit as soon as one has burnt out. The lamp is usually | sky, but they are usually such as have lost their rain in the 
arranged with four candles, each burning about three hours, forepart of the whirl, and have been brought round to the 
but the number of candles in the lamp could of course be rear, by the revolving air, whence they soon disappear. 
increased if necessary. The velocity of the onward progress over the country is 
Another plan ot electric lights, also the invention of M. not the same in all the whirls, nor in the same one over all 
Jablochkoff, is that of passing «a current of electricity places; but generally, in their early progress the time from 
through a piece of kaolin, which is thus rendered incandes- point to point can be calcula‘ed with much accuracy, and 
cent; by this means, it is claimed, he can divide the current an inference then drawn of the further time required to 
into a number of lights equal each to that of an ordinary gas reach a certain location. Occasionally, however, the bar- 
burner. ometer shows an evident delay, or rest, and sometimes a 
From what has been already said, it is evident that there backward movement or rebound of the whirl, followed after- 
are a number of useful purposes to which the electric light | wards by a regular and continued onward progress; and we 
may be both advantageously and economically applied, but | are assured that it has fully passed our location sy! when 
that the time when it will fill the place of our present sys- the mercury has returned to its normal condition; but oc 
tem of gas lighting, notwithstanding the rapid advance of casionally, before that return is fully accomplished, a second 
electrical knowledge, seems as far off as ever.—J/ourna/ of | whirl follows, and presses hard upon the first, causing another 


the Society of Arts. barometrical fall. 
While revolving above the surface of the earth, the whir)- 


. > ing air probably assumes a cireular form, or nearly so; but, 
9," when low4own, and in friction against the mountains and 
valleys, the circular gives way to other forms—but not when 

By Gro. W. Dow, New York. on level lands or on the ocean. Moreover, as the gyrating 

Theor air north of the equator, always blows in a direction con- 

mary trary to the movements of the hands of a watch, and the 

On the level of the ocean, or at any other fixed level above | whole whirl most generally moves over the country in a di- 
it, all changes of pressure on the mercury of the barometer | rection nearly from west to east (or southwest to northeast) 
are caused (heat and cold excepted) by gyrating, or whirling it follows that the first winds felt in connection with the 
air. whirl, come from the south or southeast; but such southerly 
The air is centrifugally thrown off from above, while it is winds are not found when the center of the whirl is to pass 
drawn in and up from below. Hence, its rarefaction at the | far to the north or south of the observer's location. If to 
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up to enable a newspaper to be read at any part of the build- 
iaz. No inconvenience was experienced to the eye when 
looking at the lights; their height prevented this. The light 
had a peculiar white appearance, and colors were as readily 
distinguishable in it as in daylight. The shadows were very 
slightly “aoa than those of ordinary daylight, and by no 
means marked. As to the lighting up of the building and 


its practicability, it was a decided success, although with re- 
gard to the cost, in comparison with gas, there were no means 
of ascertaining. 


In the above special mention has been made of the Gram- 


center, and its condensation at the circumference of the circk the north the wind first comes from the southwest and west, 
| thus making the low and the high pressures—the one always and if to the south of the observer, then the winds first 
attending the other, and the high always surrounding the blow from a southeasterly and easterly direction. 

low : both high and low pressures moving onward in com-| By keeping these facts in mind, and observing the con- 
pany with the whirling air, as it revolves around its own | dition of the barometer, and the direction of the wind, it 
, centre, and as it also moves along over the earth’s surface. is easy to discover what part of a whirl an observer is in; 

These storm-whiris are symbolized by the little gyrations of | and whether it is passing to the north or south, or comin 

air which we not unfrequently see in our streets and fields, | directly over his own location in its central course; and, i 
raising the dust and dead leaves around us; and at times|on board ship, the best direction may thus be found in 
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which to get away from the ee | 
probably greatest when about half way between its center! 
and outside lines; and, if the center of the whirl passes| 
over the observer, he gets a double portion of its starmy 
elements. Every storm of rain and high winds is caused by | 
a whirl: but every whirl does not make a storm over every 
place it passes. 

In the accompanying diagrain I have endeavored to portray 
what | call a storm-whirl. The dotted spiral lines represent 
revolving air. The straight lines cover the track over which 
this revolving air moves forward in a direction a little north 
of east. A isthe position of an observer over whom the 
whirl passesalong centrally. Band C are observers stationed | 
north andsouth of the central track. Their barometers may | 
go nearly as high in the advanced part of the whirl as that | 
of A, but not fallsolow. D and EF also have a rising and | 
falling barometer, but in a still less degree than B and C. 
They may or may not have some clouds; but they are not 
likely to get much wind or any rain. The figures between 
the spiral lines represent the height of the mercury in in- | 
ches on the barometer. These figures, of course, vary with | 
the size and velocity of the whirl. They are most often | 
confined between 30.20 and 29.50; but sometimes extend | 
from 31 down to 29 and lower. 

Now please observe that, if I am correct in the theory 
that both high and low pressures on the mercury of the 
barometer are generally caused by gyrating air, and the 
high always surrounds the low (I think this may be artifici- 
ally demonstrated by a fan-wheel, with inclined blades), then 
it follows that the spots of high pressure as found located 
on the weather maps of your bureau are improperly placed 
there, and convey wrong impressions. It is easy to com- 
prehend how revolving air is drawn in below and thrown off 
above from the center, and piled up and condensed on the 
periphery of the circle (see Wise’s description of his balloon 
experience in a cloud); and how t'.e onward moving circle 
of air may be more condensed in its front, where it pushes 
against other condensed air, just as there is a water pressure 
in front, and a partial vacuum in the rear, of a sailing ves- 
sel; but itis dificult to explain how a pile of high” or 
condensed air can be accumulated and maintained in po- 
sition, while it hasa more rarefied air all around it. It 
seems to be quite as reasonable to have a pile of water, like 
a pile of hay, without any force or bounds to keep it in 
place. But pnt the water in a bucket, and give it a rapidly 
revolving motion, then see how quickly it will leave the cen- 
ter, and pile up on the sides (ai around and not in spots), 
and soon become level again when the revolutions cease. 

A close attention to the barometrical figures on the 
weather maps, as seen upon many of them, I think fully 
substantiates the correctness of this theory—very plainly 
showing the low surrounded by the high pressures; and the 
many deviations from these instances, wherein the “ high” 
spots are found only on one side of the *‘ low” ones (instead | 
of being all around them) it seems to me may be accounted | 
for by a want of a sufficient number of stations for the ob- | 
servers, or possibly by imperfections of instruments, and | 
inaccuracies of observation. 

It seems desirable to know the exact conditions of the at- 
mosphere wherein the whirling air first originates. It prob- 
ably begins with small dimensions and little force, and in- | 
creases in size and power as it moves along. By observing 
its width and its lowest barometrical figures when first dis- 
covered, and making similar observations as it progresses in 
its course, possibly its place of origin may the more readily 
be found. We would like, moreover, to know what causes 
these whirls to go nearly in the same direction as our globe 
revolves, and also to outrun its velocity in its diurnal revo- 
lution, as they manifestly do in their eastern progress over 
the earth’s surface. 

I submit this paper to you with much deference. [If it is 
found to be of no value, you must not think me too presump- 
tive, particularly as you have often invited outside parties 
to make any suggestions which to them might seem to be use- 
ful. For many of the ideas here expressed, in connection 
with my own, [ take pleasure in acknowledging my indebt- 
edness to the publications of your department, and which I 
am greatly pleased to see have not disappointed our early 
apticipations of much increased knowledge in the service of 
meteorology, and of great and highly satisfactory good to 
our country and the world at large, arising from the national 
investigations of different lands on this subject, affecting all 
men, and, until within a few years past, so little understood. 


HOW TO MEASURE THE HEIGHT OF CLOUDS. 
By ALEXANDER Rrnewoop, Adelaide, South Australia. 


In all observatories, and amongst meteorologists generally, 
it is universally admitted that until a simple and expeditious 
means be found by which the height of clouds can be ob- 
tained by one observer, a great deal of the science of mete- 
orology will be hid from view; consequently I have taken 
this course for the circulation and publication of a theory, 
the simplicity of which will vindicate its adoption. 

From the following instances and problems it will be seen 
that such is to be accomplished in reference to the lower 
clouds, and under very favorable circumstances even to those 
of higher elevation. 

A good reliable map of the surrounding neighborhood, 
having all the remarkable buildings and landmarks correctly 
laid down, on a scale of, say, one thousand feet to one inch, 
is absolutely necessary; the map need not embrace more than 
four miles each way. An instrument for measuring angles 
of azimuth and altitude up to the zenith is also necessary, a 
small simplified alt-azimuth instrument, having a plain tube 
with cross wires, and colored glasses for viewing the eun— 
taking the part of & telescope, the circles only cut to half de- 

rees—cross levels fixed to the horizontal plate, which can 

clamped like a theodolite, is all that is required. Being 
fixed up, leveled, and clamped to the meridian, observations 
can be made in the following manner. 

It must be remembered that over so small a district, say 
of four miles square, such a map would embrace, the sun 
would practically maintain the same altitude and azimuth at 
any one particular moment. 


I. PROPOSITION. 
“Given the altitude of the sun, and centre of a cloud di- 


of the whirl, which is! The same solution wiil answer, supposing the sky to be | 


rectly in the zenith, and the distance from your place of ob- 
servation to centre of shadow thrown by such cloud,” find 
height. (See Figure I ) 

Let O be place of observation and S centre of shadow, 
and C cloud in zenith. and as the sun will practically main- 
tain the same altitude at 8 as is observed at O, the height 
- the cloud can be obtained from the right-angled triangle | 
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nearly overcast, except a little clear sky in the zenith, 
through which the sun shines on an object, the distance | 
of which is known, also the sun’s altitude. (See Fig. | 
ure II.) 
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Ill. PROPOSITION. 


Suppose at noon the sky to be nearly overcast with 
but through a break in which (either to the north pee 
of you) the sun’s rays strike the earth at a known distance 


FIGURE 3. 
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It. PROPOSITION. 

‘*Given the sun's altitude, also the aititude of a cloud 
having the same azimuthal angle or bearing as the sun,” 
find height of cloud, supposing first the cloud to be in 
the opposite side of the zenith to the sun. (See Figure 


III.) 


from you, and the altitude of such break being observed, 
the altitude of the sun being found from your latitude, the 
height of such stratum of cloud can be obtained. (See Fig- 
ure V.) 

Let h Os equal altitude of sun, S O C altitude of break, 


~ 


- 


riacutre S. 


Let O be place of observation, 8 centre of shadow (dis- 
tance known), © cloud, and h Os altitude of sun, angle 
8 O C altitude of cloud (also known from observation). In 
the triangle C O 8 the base 8 O is given and the two 
angles at the base, therefore perpendicular C P is ob- 
tainable. 

Figure IV will explain the second supposition of this | 
proposition. Let O be place of observation, 8 limit of 
shadow, C cme y of cloud perpendicular under sun, and 
altitude of cloud given, the height can be found. (See Fig- 


ure LV.) 
' \ t 
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Fieune 6. 


In the triangle C O S the base OS is known, and the 
angle C O 8 is known by observation, and the other angle 
on the base O 8 C is found by deducting sun’s altitude 
from 180 degrees, therefore the side SC can be calculated; 
secondly, in the right-angle triangle C 8 P, hypotenuse 8 © 
is known, and also the angle C 8 P, therefore the side C P, | 
or height of cloud, is obtained. 


and S O base known, the perpendicular C P can be readily 
obtained. 
IV. PROPOSITION. 

tiven the altitude and azimuth of sun, also the azimuth 
(and if convenient the altitude) of cloud, also the distance 
and azimuth of shadow of such cloud, the height can be ob- 
tained. (See Figure VI.) 

Let O be place of observation, C cloud, 8 shadow, M O 
your meridian; A Os equals azimuth angle of sun, which 
equals angle m S P, and the azimuth angle M O P is found 
from observation, by which the angle P OS§ can be ob- 
tained (knowing of course the relative position of S from 
O); also the angie P 8 O is obtainable by inspection, there- 
fore in the triangle P OS the base OS is known and the 
two angles at the base, consequently the two sides P O and 
PS can be calculated, which, when got, the perpendicular 
PC can be derived from the right-angled triangies either 
COP orC PS, in the former case adopting the observed 
altitude of cloud, and in the latter opting that of the 
sun. 

This proposition and solution is also =e supposing 
the sky to be nearly overcast, but the clouds broken in a 
particular place, the sun’s rays striking the earth in a local- 
ity the position ot which is known. 

In the course of Professor Rood’s researches respecting 
colors, of which some account was recently given in the re- 
port of the proceedings of the National Academy of Sciences, 
he obtained a numerical value for the luminosity of different 
tints. The results are as follows; White paper being esti- 
mated as having luminosity of 100, vermilion has 23.8, blue- 
green 26.56, chrome-yellow 80.3, cobalt-blue 35.88, green 
41.19. purple 14.83. The vermilion was spread over the 
paper in a thick paste. The blue-green consisted of a mix- 
ture of emerald-green and cobalt blue, applied in a thick 
paste. The chrome-yellow was of a pale kind. and was ap- 
plied in a series of washes, after the.manner of water-color 
painting. .The cobalt-blue was applied in the same way as 
the chrome-yellow. The green was a mixture of emerald- 
green and chrome-yellow, applied as a thick paste, The 


| purple was an aniline color. 
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——~REVERIES OF AN ASTRONOMER. 
By Ricwarp A. Proctor, B.A. 


MOONLIGHT. 


The moon is a globe about 21594 miles in diameter, travel- 
d the earth at a mean distance of 238,818 miles. 
round the earth is not, however, a circle, but an 
ellipse, which itself is constantly varying in shape. The 
average eccentricity of the moon’s path is such that her 

atest and least distances, as she circuits round it, are 
551,953 miles and 225,685 respectively ; but when it is most 
eccentric her greatest and least distances are 252, 948 miles 
and 221,593 miles respectively, while, when it is least eccen- 
tric, they are respectively 250, 324 miles and 227 312 miles, 
The earth’s surface exceeds the moon’s nearly 13} times, the 
actual number of square miles in the moon’s surface amount- 
ing to 14,600,000. This is nearly equal to Europe and Africa 
together, or, more nearly still, to North and South America 
together, without their islands. In volume our earth exceeds 
the moon rather more than 49} times—or, more nearly, if 
the earth’s volume be represented by 10,000, the moon will be 
represented by 209. The materials of the moon’s globe are 
either lighter or (more probably) they are less closely com- 

ted than those forming our earth—for, according to the 
best modern estimates, the earth exceeds the moon in mass 
nearly 814 times. Assuming as the most probable value of 
the earth’s mean density about 5; times the density of 
water, the moon's mean density is equal to 3,45; times that 
of water. Gravity at her surface is accordin ly much less 
than at the surface of the earth; a quantity of water weigh- 
ing six pounds at the surface of the earth should weigh 
almost exactly one pound at the surface of the moon. 

The moon circuits once round the earth in 27d. 7h. 48m. 
115s. This is the time in which, viewed from the earth, she 
seems to complete one circuit round the stellar heavens, and 
is therefore called a sidereal month. But as the earth is all 
the time travelling the same way round the sun, the lunar 
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month is longer. Thus, suppose 8. (fig. 3) to be the sun, E 
the earth at the beginning of a lunar month, M! M* M* M* 
the moon’s path, and M! the moon’s place on the line joining 
E and 8. If the earth remained at rest while the moon 
went round the path M! M®, then after completing one cir- 
cuit the moon would again be at M! on the line joining E 
and §, or it would be new moon again. But the earth is 
moving onwards along the line EE! of her circuit round the 
sun. So that when the moon has completed one circuit she 
is at M*, (Em! drawn parallel to EM') and has still to travel 
some distance before she gets round to M! on the line join- 
ing Sand Et. The lunation or interval between successive 
new moons has an average duration of 29d. 12h. 44m, 38s., 
exceeding a sidereal month by 2d. 5h. 

It would,not, however, be correct to regard the earth as 
the true centre of the moon’s motion. The moon is in reality 
a planet circling round the sun, but largely perturbed by the 
attraction of its companion planet the earth. If the moon’s 
path in the course of a year were closely drawn to scale, or 
better, were modeled by means of a fine wire, it would 
scarcely be distinguishable from a similar picture or model 
of the earth’s path round the sun. Or thus, the entire width 
of the moon’s track is about 447,636 miles while the diam- 
eter of the orbit along which she and the earth both travel 
is nearly 104,000,000 miles, or 385 times as great. If we 
draw then a circle of 3,5); inches in diameter to represent 
the earth’s path round the sun, somewhat eccentrically 
placed, and the circular line is 1-100th of an inch wide, the 
moon’s track would be fairly represented by a curve touch- 
ing elternately the inside and the outside edge of this cir- 
pg line at equidistant points, dividing the circle into about 

parts. 

garding the moon as a planet she may be said to have a 
year, and seasons, and day and night, as the earth has, but 
very unlike our seasons and days. Her axis is inclined onl 
1} degrees from uprightness to her path, whereas our earth’s 
axis is inclined to 23} degrees. The sun’s range of mid-day 
altitude is in fact not quite equal to the 1ange of our sun in 
mid-day height, from four days before to four days after 
either spring or autumn. The lunar day lastsa lunar month, 
day-time and night-time each lasting rather more than a 
fortnight. The lunar year of seasons is not, as commonly 
stated, the same in lengthas ours. She goes round the sun 
In the same time, so that her sidereal year is the same as 
ours; but owing to the swaying round of her axis her year 
of seasons or tropical year is shorter. Our tropical year is 
also shorter than the sidereal year, but very little shorter, 
because the earth’s axis sways round once only in 25,868 
years. The moon’s axis sways round once in 18} years, and 
accordingly the year of seasons is much more effectively 
shortened. It lasts, in fact, only 346d. 14h. 34m. of our 
‘ime; and contains only 113g lunar days. So that I cannot 
altogether agree with Sir Ww Herschei’s statement, that ‘‘ the 


moon's situation with respect to the sun is much like that of 
our earth, and by a rotation on its axis it enjoys an agree- 
able variety of seasons and of day and night.” 


When the moon is examined with a telescope hei surface | nearer to us, and slower when fartner from -.s, she alter- 
is seen to be marked by many irregularities. There are| nately gains and loses in her motion of revolution as com- 
large dark regions which were formerly thought to be seas, red with her motion of rotation, by a quantity varying 
but are now known to be land surfaces. Some of these | between 5° and 73°, to which varying extent the parts east 
regions are singularly level, and have been thought to be old | and west of her mean disc are alternately swayed into view. 
sea bottoms. Mountains and mountain ranges are another | This is called the libration in longitude. Thus we see, be- 
important feature of the moon’s surface. Some, like our| yond the edge of the mean half turned towards us, a con- 
Rocky mountains and Andes form long continuous chains; | siderable fringe of the other half. If a globe, as P A P’ B, 

| others form elevated plateaus, whence ridges extend in var- fig. 4, were divided into two halves to represent the farther 
|ious directions. A very striking form is that of narrow | and nearer halves of the moon, and held so that the dividin 
ridges, little raised above the general level, but reaching over | circle were seen as PEP’ in the figure, then PpepP’ weal 
| enormous areas of the moon’s globe. It is a system of this | represent the parts brought into view at different times by 
| kind, radiating from a great lunar crater called Tycho, | the apparent swaying described above; while Ppep'P’ would 
| which gives to small —— of the moon the appear- | represent the parts swayed out of view. The regions thus 
| ance of a peeled orange. They are supposed to indicate the | alternately in view and out of view have their greatest 
action of tremendous forces of upheaval, in past ages, | breadth, not at the poles or east and west, but at mMm 
bursting open portions of the moon’s crust. |and m'M'm’, where the two librations act together. The 

But the most characteristic of all the lunar features are | narrow fringe bordering these regions is that brought into or 
the crater mountains, which exist on a scale not only much | out of view by changes in the place of the observer on earth 
larger relatively to the moon’s globe than the scale on which | due to the earth’s rotation. It is called the parallactic fringe, 
terrestrial craters are formed, but much larger absolutely. any change in the apparent position of a heavenly body, or 
They are also far more numerous. Some parts of the moon’s | part of one, on account of the earth’s rotation, being termed 
surface, especially in the bright south-western quarter of parallaz. ; 
her face, are literally crowded with craters of various di- | Lastly, let us return to the consideration of moonlight, as 
mensions. | depending on the condition of the moon’s surface. To one 

There are few signs of the former emission of lava from | who observes the moon as seen on the sky, her light appears 
the lunar craters. Within some of them recent changes have | white; but it must not be supposed that she is a white body. 
been suspected. A remarkable instance is that of the crater | Careful estimates of the quantity of light she reflects show 
Linné, marked in Miidler’s mapas a deep, well-walled crater, | that she is more nearly black than white, though in reality 
some four miles in diameter. At present only a small | she is neither one nor the other. It has been said, and truly, 
crater can be seen in its place. The surrounding region is | that if the surface of the moon were covered with black 
rather conspicuously bright. It is not necessary to infer | velvet she would still appear white; for even black velvet 
that there has been any volcanic disturbance, however. Far | reflects some light, and whatever light the moon reflected 
more probably the walls have been thrown down through | would show her, by contrast with the blackness of the sky, 
the long-continued action of that alternate expansion and | as a luminous body, or white. 11 follows from the observa- 
contraction, which must affect the moon’s crust as, first, the | tions made by Zdliner that if the moon’s surface were cover- 
long fortnightly day proceeds, and then the equally long |ed with white snow she could give us about 44 times as 
lunar night. | much light as she actually does. If she were covered with 

There are many well-marked valleys on the moon, besides | white paper she would give more than 4 times as much light 
clefts and ravines. The features called ril/es are among the jas she does. If she had a surface of white sandstone her 
most perplexing objects on the moon’s surface. Webb, in | light would be nearly half as great again as itis. She gives 
his charming and most useful little book ‘‘ Celestial Objects | rather more light than she would if her surface consisted 
for Common Telescopes,” thus describes them:—These most | entirely of weathered grey sandstone, or of clay marl, and 
singular furrows pass chiefly through levels, intersect craters | more than twice as much light as she would give if her sur- 
(proving a more recent date), reappear beyond obstructing | face were of moist earth, or dark grey syenite. As some 
mountains, as though carried through by a tunnel, and com- | parts of her surface are obviously much brighter than others, 
mence and terminate with little reference to any conspicuous | we must infer that some parts shine with much more, and 
feature of the neighborhood. The idea of artificial forma- | others with much less, brightness than weathered grey saud- 
tion is negatived by their magnitude; they have been more | stone. Probably some parts are much brighter than white 
probably referred to cracks in a shrinking surface.” Some | sandstone, and some much darker than grey syenite. From 
observations would seem to show that they have been formed | the degree in which her lustre changes with her changing 
from rows of closely adjacent small craters. Fults, also, | aspect, Zollner infers that her mountains have an average 
or closed cracks where the surface is higher on one side than | slope of about fifty-two degrees.—The Day of Rest. 
on the other, have been recognized from the careful study 
of the shadows on the moon’s disc. 


From measurement of the shadows of lunar mountains, it ABSORPTION OF WATER AND LIME SALTS BY 


appears that their average height is about 5 miles. In com- 
paring this elevation with that assigned to terrestrial moun- THE LEAVES OF PHASEOLUS MULTIFLORUS. 
By J. 


PRIMORDIAL leaves of Phaseolus multiflorus can often be 
dried to a fourth, or even a fifth of their original weight, 
without entirely losing the power of producing and decom- 
| posing carbonic acid when placed in an atmosphere of pure 
hydrogen. The leaves, even when dried to about half their 
original weight, will recover their freshness if immersed, 
with the exception of the stems, in water. Leaves that have 
| been thus revived dry on exposure to the air much more 
quickly than freshly cut ones. 
| Phaseolus pov St seedlings, the roots of which have 
been carefully wrapped in damp cloths, but the leaves suf- 
fered to dry by exposure to the air until each has not more 
than half its former weight, do not revive when placed un- 
| derneath a with their roots immersed in water. They 
revive completely, however, when immersed, with the excep- 
| tion of the roots; when, therefore, a certain point is reached, 
‘ the leaves only, and not by the roots. a seedling be cut 
tains, it must be remembered that these are measured from so that onl the two ssimeniial leaves remain upon the stem, 
the sea-level—if the average height of terrestrial mountains ang one pe te be dipped beneath the surface of the water 
were determined with reference to the sea bottom, it would while the other is kept exposed to the air, the leaf out of the 
be far greater. Still, even taking this circumstance into ac- water will remain quite fresh; but if both leaves be allowed 
count, the average height of the lunar mountains bears a 4, dry to a certain extent before the one is immersed, the 
far greater ratio to the om eter of the globe on which they | other will not again revive. . 
the average height of our mountains to the Seedlings muitiflorus possess the property of 
~~ ,. absorbing through their leaves not only water, but also the 
veral circumstances agree in showing that the moon’s }jime salts necessary for their development. Carbolic acid, 
atmosphere must be exceedingly rare. The shadows of lunar | jn the proportion of 1 part per 1,000, can be added to the 
mountains are either actually black or nearly so. When the water used for their nourishment without hindering growth. 
moon hides the sun in total eclipse, no sign can be seen of | __Jandw, Versuchs. Stat. 


any refractive effort exerted on the sun’s rays. When a star 
is hidden (or oceulted) by the moon, the star vanishes in an | 
instant, and reappears with equal suddenness. It is certain PROTOPLASMIC FILAMENTS OF THE TEASEL. 
from these phenomena that the moon has either no air, or i 
air exceedingly tenuous. It is equally clear that she has no, Mr. F. Darwin, M.B., has read a valuable paper before 
water, for if she had we should undoubtedly be able to| the Royal Society, on this subject. The structures described 
recognize the occasional formation or dissipation of mist and are, he says, connected with the glandular hairs or trichomes 
vapor over parts of the moon’s surface. No signs of such found on both surfaces of the leaf of the common teasel 
phenomena have ever been observed. The moon is certainly us sylvestris), 
at present a waterless globe, so far at least as her surface is | he trichomes are of two kinds, differing in marked man- 
concerned. |ner in shape.. The gland consists of a multicellular pear- 
It has been thought that though there is no water and shaped head, supported on a cylindrical unicellular stalk 
very little air on the side of the moon turned towards the , which rests on a projecting epidermic cell. The whole 
earth, there may be both water and air on the farther unseen , structure projects about ;'; of a millimeter (,}, inch) above 


side. The theory has been long since given up, but the | the surface of the leaf. 
The filaments issue from inside the gland-cells, reach- 


ing the surrounding medium by passing through the exter- 


nal cell-wall of the gland. The point where — ~~ takes 

if a s places is on the summit of the gland, and usually at the 
2x — ate int of junction of several radiating cells at the center of 
its surface. The act of protrusion is rapidly 

r | effected; a previously naked gland may be seen to send forth a 


' minute thread of trembling protoplasm, projecting from its 

summit freely into the surrounding water. The filament 
reasoning on which it depends is worth noting. Owing to grows by clearly visible increments, and may ultimately at- 
the strange circumstance that the moon rotates on her axis tain the length of nearly one millimeter. The filaments 
in the same time in which she revolves round the earth, she appear to pass throughout the substance of the external cell- 
always presents the same face towards the earth, or very wall of the glands, as no apertures to allow of their passage 
| nearly so. If her axis were exactly square to the path in have been observed. 
| which she circuits the earth, and if she revolved at a uni-| Under normal circumstances the filament presents the ap- 
form rate, we should have exactly the same side constantly | pearance of a delicate and elcagated thread slightly clubbed 
turned towards us. But as the axis is inclined about 63° at its free end, and animated by the perpetual] tremble of 
from uprightness to the path round the earth (which, be it Brownian movement. The distal end of the filament is 
remembered, is not in the same plane as the path round the | often attached to the gland, thus forming a loop. Ex- 
sun, but inclined 5° 8 thereto), the northern and southern | tremely delicate filaments of great length are often seen en- 
| parts of the moon are alternately swayed over by about 63° tangled in elaborate and complex knots, or several filaments 
into view. This apparent swaying is called a libration, and | may be seen issuing from a single gland. The substance of 
the libration just described is called the libration in which the filaments are composed is gelatinous, transparent, 
latitude. Again, as the moon does not travel at a uniform highly refracting, and devoid of granules. It is in a great 
rate round the earth, but faster than her mean rate whex , measure soluble in alcohol, is stained by tincture of alkanet., 
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iodine. These reactions, when combined with results of and uncertainty of these aggregation changes within the | or solidify until this washing is cupkeed to drain 
various physiological tests, show that the filaments contain | glands, but little weight must be allowed to the phenomena | The precipitate is now to be washed from off th 
resinous matter in some way suspended in protoplasm. as a proof of the absorbing capacity of the glands. Some | paper with the morphiated water previously deserj © ‘filter. 
The most remarkable point in the behaviour of the fila- | other points in the structure of the plant render it almost | digested therein for a few minutes, which a and 
ments is their power of violently contracting. The act of | certain that the connate leaves are specially adapted to serve | more coloring matter together with any salts pe - 
contraction commences by the filament becoming shorter and | some useful purpose. Kerner is probably right in believing water, but insoluble in alcohol, which may have — In 
thicker at a number of nearly equidistant points, situated | that the ‘‘ cups” of the teasel are of use to the plant in keep- | the precipitated morphia; then once more collect roa to 
close together near the free end of the filament. The curious ing off nectar-stealing ants and other wingless insects; but | cipitate on a filter, washing it with morphiated spi 2 pre. 
beading thus produced spreads rapidly down the filament, unless this is their only function, it seems probable that the | this once with ether, and finally thrice or more with es. after 
which ultimately runs violently together into a ball seated connate leaves have been to a certain extent adapted for the | this completely frees it from narcotine, which is pect, erry 
on the top of the gland. In other cases contraction takes | capture of insects whose decaying remains are absorbed by in benzene, morphine, on the contrary, being insoluble #2 


place without any previous appearance of beading. the plant. The leaves are smooth and steeply inclined, and this liquid. It now remains to drain and dry at a low 
Filaments frequently break loose but retain their vitality, form a pair of treacherous slides leading down to a pool of | perature, say 100° F., the resulting pure and white mo Aree 

and are still capabie of contraction although separated from water. the weight of which will indicate the amount of this al ey 

their parent glands; and this observation is of importance It is worthy of note that the leaves of the first year’s present in 750 grains of the opium under examination = 


as proving that the movements of the filaments are not | growth, which do not form cups, are not smooth, but | Chem. Neves. 
governed by forces residing within the glands, but that the | bristle with long sharp hairs; moreover, in Dipsacus pilosus 
filaments are composed of an essentially contractile sub- | the leaves (of the second year’s growth) are not sufficiently | INJURIOUS EFFECTS PRODUCED BY COVERING 
stance. connate to form cups, and they also are rough with hairs. | ROADS WITH PYRITES-RESIDUES. 
The contraction of the filaments is produced by the fol | These facts seem to show that the smoothness of the second- By T.S8 , 
lowing causes year leaves in D. sylvestris is a specially acquired quality. 7 5. aes. 
Dilute acids (from 1 to § per cent.)—Sulphuric, hydro. | Another special point of structure in J. syleestrix may be IN consequence of the manufacture of sulphuric acid 
chloric, acetic, citric, and osmic acids. , | noted The stems are everywhere armed with sharp from pyrites at Nienburg, in Hanover, a considerable quan. 
Dilute albatins solutions (} to 4 per cont.)—Carbonates of prickles, except w here they are covered by water in the tity of burnt: residues accumulated, which, forming an ex. 
“cups; and here they are quite smooth, so that no ladder cellent m:terial for improving gravel or loam-pavings was 
ammonia, sodium, potassium of escape is afforded to the drowning victims. Even if we | largely used in the neighborhood. Analysis proved, h 
Sdlutious of gold-chloride 4 per ceat., silver nitrate ¢ per | grant from the above considerations that the filaments pro- | ever, that these residues contained not only sulphide of “ea 
cent., sulphate of quinine ,4, per cent., citrate of strychnia | truded from the glands are in some way connected with the and earthy constituents, but also sulphide of zine, and thet 


(about) } per cent,, camphor ,', per cent., the poison of the | absorption of nitrogenous matter from the putrid fluid in | by the influence of the oxygen of the atmosphere and the 


cobra ab mut) ¢ per cent., iodine + per cent the cups, we are far from understanding the whole of the presence of water, these sulphides were gradually converted 
Glycerine fal problem; for precisely similar flamevt-protruding glands are into the corresponding sulphates, which were ‘continually 
Methylated spirits, found on the seedling leaves of D. sylrestris and on the extracted by the :ain-water and thus entered the soil, givin; 
Vapor of chloroform. second year’s ieaves of D. pilosvx; and as no “cups” are rise to various injurious effects. ; 8 
Hoit.—The temperature at which the filaments contract | formed in either of these cases, the filaments cannot be Ina village near the above-mentioned spot, a farmer ob. 
are rather variable, but are below 57° C. connected with absorption of the produets of decay. served one morning that, by adding his well water to new 


The only view which suggests itself is that the filaments hot milk, the milk was curdled. By examining this water 
Wrhanica! stimualation.—The filaments contract wl absorb ammonia from the dew and rain. Recent re- oxide of iron and sulphate of zinc were detected, and 

é ning a COmtIS te) Searches have shown that certain leaves have the power of judging from the defective consistency of the wooden sides 


KB ectricity.—The induced current causes contraction. 


labsorbing an appreciable quantity of ammonia; and this of the well, its low situati-n, and the fact that some time 
> a fact lends some probability to the view above advanced. ago a shoot of pyrites-residues was thrown on the path run. 
‘ 8 y nmarized, appears to be strongly lo recapitulate, Protoplasmic tilaments are protruded | ning by the side of the farm house, the presence of the above- 


mn Favor of the view that the filaments contain true HVINg from the leaf-glands of the teasel; and the only theory which | mentioned constituents may be easily comprehended. At this 

protoplasm, and that the sudden movement above described coms at all capable of connecting the observed facts is the place and in its vicinity various similar observations were 

is a true act of contraction; for if the latter hypothesis is | fojjowing: That the glands on the teasel were aborizinally made. Moreover, it was found that the growth of grass or 

rejected, the only wg: ‘ining view is that the filaments are (7, in the ancestors of the Dipsacacee) mere vesin-exereting , corn ceased on fields, the paths of which were covered with 

so constituted as to be capable of undergoing coagulation, | preans: that the protoplasm which comes forth was originally | these residues.— Arch. Pharm. 

by which contractility is mechanically simulated. But it |. jyecessary concomitant of the secreted matters, but that, | 

seems inconceivable that reagents’ of widely different ¢,. in | 

natures, such as dilute solutions of acetic acid, of camphor, tc itself NITRIFACTION BY ORGANIZED FERMENTS. 

and of gold chloride, should produc: identical chemical an absorptive function: and that this power. originally de- , By T. ScHLorstne and A. Mountz. 

effects, Osmic acid is well known to kill protoplasmic veloped in relation to the ammonia in rain and dew, was ‘ ‘ F 

structures without making them contract. This character. further developed in relation to the decaying fluid accumu. A WIDE glass tube a meter in length was filled with 5 kilos. 

istic reaction holds good with the filaments of the teasel jatine within the connate leaves of the ners s of quartz which had been heated to redness and 100 grains 

wh-n treated with sufficiently powerful solutions of osmic _ ‘ one I , |of powdered chalk. The mixture in the tube was watered 

avid (e. g. Lt per cent.). When killed in an extended posi every day with a fixed quantity of sewage, which occupied 
| eight days in passing to the bottom of the tube. 


tion, they cannot be made to contract with strong acetic yap IN 

acid. This o»servation is of importance in another way; for | DETERMINATION OF MORPHINE IN OPIUM. | uring the first twenty days there was no formation of 

it proves that the violent movements caused by dilute acetic By E. F. TescHEMACHER. nitric acid, but at the end of that it appeared, and increased 

acid are of a ‘ vital,” and not simply of a chemical, nature. ; 4 f ins . . : | rapidly in quantity until the water flowing from the lowerend 
In employing the following method the use of a:cohol to of the tube no longer contained a trace of ammonia. The lapse 


Moreover, the general character of the reagents and other | te fe on 
causes (such as heat, ete.), by which contraction is produced, mes cate pot a o> ep of twenty days before nitrification took place proved that it 
is quite consistent with the belief that the filaments are pro- |) o.j¢ yan cnn on meouipthation ot the qamiine Two was not due to the action of the oxygen of the air on the am- 
toptasmic in nature. special reagents are required for this process: the one pre- monia. When the experiment had lasted four months, vapor 
An important series of phenomena are produced by the al by mixing 1 oe of clladiant of ammonia os of chloroform was sent through the tube, the formation of 
f ilowing fluids: dilute solutions (4 to } per cent.) of carbon- with 20 of aleoho! ond di “nitric acid ceased immediately, and recommenced only when 
ates of ammonia, potassium, and sodium, and infusion of | mixture a ed tiie when fresh germs obtained from land possessed of marked nitrifying 
raw meat. a filament under the microscope is treated termed other. “‘morphinted properties were sown in the sard. 
with a drop of ¢ per cent. solution of carbonate of ammonia, |, 7,» jg water kcal whale excess of morphine paar con. |, Lt is thus shown that nitrification is caused by organized 
the fo lowing changes occur. The filament contracts, but tains 0-04 per cent of this alkaloid. — ae ferments; further, that a sandy and barren soil, if it contain 
almost instantly recovers itself, and is once more protruded, 1,000 pot of opium are macerated for twelve to twenty sufficient lime to neutralize the nitric acid, may serve ad- 
The filament, however, does not regain its original form or | jours in about 4 ood grains of ‘eoua distilled water caonther | mirably for the purification of sewage.—Compt. rend. 
general appearance: instead of consisting of thin elongated | y it), 300 grains of lead acetate stirring the mixture from = 


time to time. This separates the meconic acid as lead LOWPIPE REACTIONS. 

5 d Ww m » is s red ace’ j 
lowly refracting matter. ‘These transparent masses are re- mor while the morphine is disulved ia the acetic By E. J. CHAPMAN. 


mirkable for the spontaneous changes of form and other “4 fer this maceration the opium may be readily ground in| ‘TuRNEr's flux, which consists of acid potassium sulphate 


“ils ishing mortar to a paste, and so much more cold distilled water | and calcium fluoride, gives, when heated in the blowpipe 
i added, rinsing the pestle and mortar with successive portions | flame with a borate, a momentary green coloration. With 
quantitic ransparent matter being produced. of it, as to fill with the mixture a measure = 20,250 grains of many borates it fails entirely, whereas with others it is use- 


b LA h are distilled water; experience has shown that the space occu- less, seeing that they tinge the flame green when heated 

question next with FOC pied by the insoluble matters measures from 200 to 300 alone. 

1 xt arises, AF process I PRNEPAYSLOLOZY | orains, so that the limit of possible error, by averaging and Comportment of certain Alloys under the Action of the Blow- 


is the protrusio fil; nts ‘ , - 
en SA OME allowing 250 grains for the insoluble portion, amounts to 9¢ —In examining these reactions, about equal portions of 
leaf in general struc- 0-05 per cent in opium containing 10 per cent of morphine. ‘the metals (fc rming the alloy) may be placed together, on 
dimy secretions, and, like these glands, they contain bright | 790 grains of opium, of the clear solution, are to. fe evapo. |Charenel, smd subjected to the action of « reducing Same. 
Cre s, and, se g conta rig 750 ere » clear si i are PVapo- i 

\ 750 grains of opium, of the clear solution, are to be evapo 1. Platinum and tin unite, with violent deflagration and 


(lrops of seereted resin lyingin the centres of the gland-cells; | rated to an extract on a water-bath, and this residue to | - 2 A : * : ; 
they also resemble many glandulir hairs in being often capped | drenched with 3,090 grains of boiling alcohol or ad: emission of light, forming a hard, brittle, ne 
with accumulations of secreted matter. Now these ac- j spirit, and the whole digested, with frequent stirring, for globule. s . s 
cumulations stain red with alk wet, yellow with iodine, and | about ten minutes. This separates the gum, ete., of the 2. Platinum, zine, and tin unite, with violent action, the 
ere largely soluble in alcohol; that is to say, they consist of | opium, which is insoluble in alcohol, and so far frees the Zinc throwing off long flakes of oxide. 
substances which hive the sun reactions as the filaments. | solution of morphine from im purity. At this stage of the 3. P.atinum and zine, per se, do not combine, the zine 
in doubt of process it is well to get rid of the excess of lead-salts, burning into oxide. 
on the teasel-glands are produce lt by the accumulation of | for this end si ic aci is prefe > to sulphure’ : i i i i 
dead filaments. Accorting » this view, the act of protru- hydrogen. and lend unite quistly, forming 
trusion is essentially « process of secretion: the resin issues | to 30 grains of oil of vitriol wi 8 rays be suftici oe F ; : i 
from the gland-cells, mingled with a certain amount of true | for 5. Platinum and thallium unite quietly ; 
protoplasm; and it is only frm the death of the living or | sulphate of ammonia by the subsequent addition of so much globule is dark externally, gray internally, an quite rittle. 
protoplasmic part of the filam its that the resinous accumu- | solution of ammonia as shall be equivalent to the 30 grains 6. Platinum and bixmuth unite quietly, or with merely 
lation results. This view of th» ict of protrusion corres- of oil of vitriol, thus forming a salt but slightly soluble in slight spitting, into a dark brittle globule. 
ponds with the theory of secre'ii hell by some physiolo- the alcoholic solution. This mixture may now be trans- 7. Platinum and copper combine quietly, though not very 
gists, viz., that secreted matter is produced by the dissolu- | ferred to a beaker and allowed to settle for twelve hours, readily, into a hard, light-colored, malleable globule. 
tion or death of protoplasm—-th', for instance, the oil in & after which it is to be filtered and the filter and insoluble 8 Platinum and silver unite quietly, but not very readily 
fat-cell is the result of the disint -gration of a plastid or in- residue thoroughly washed with alcohol or methylated spirit. * he silver | tly in excess, into a white malleable 
dividu of protoplasm formed in the cell by endo- This alcoholic filtrate is then distilled, or evaporated on a globule 
genous cell-formation. water-bath, to about 1,000 grains, ixed, while still hot, at : : ing (i 
The protrusion of protoplasmic filaments from the glands with 400 graine of 0-080, 9. Platinum aud gold unite quietly, the gold be 
of the teasel appears to bear an obscure relationship to the | ring rapidly and continuously for at least twenty minutes, somewhat in excess) a yellow malleable globu " 
phenomena of “aggregation” in Prvsere and several other while the beaker or evaporating dish should be cooled as| 10. Gold and tin unite quietly into a very brittle globule. 
plants. In both processes we have homozeneous, highly re- rapidly as possible by immersion in an external vessel filled | 11, Gold and zine dc not combine per se; the zinc burns 
fracting ape pe musses, — undergo —_ with cold water. The rapid and continuous stirring is most | jnto oxide. 
movements, and are in some unknown way connected with | important, as the preparation of whole o orphi . ji i i rray brittle 
absorption of nitrogenous matter. [n Drosera the pro- in ris 12. Gold and lead combine quietly, forming a gray britt 
toplasmic masses remain within certain cells; in Dipsacus mammillated condition so rith," i per- | F i 
they are protruded through the cell-wall. mits of the | 18. Gold and thallium unite quietly, but separate 
When we begin to inquire as to the function of the fila- which may be mixed with the morphine. When the cooling | S0me extent during cooling. The globule — ee the 
ments, the answer seems at first to be sufficiently plain; but of the mixture and precipitation of the morphine is thus quently be fattened out, bus a butt oie dark 
this is very far from being the case. The connate leaves of attained, transfer it quickly and completely to a filter of Sides. If the metals remain ae Se es 
the teasel form cup-like cavities, which become full of rain sufficient capacity to hold the whole, and, when the liquid blackish-gray, and quite brittle. - 
and dew in which many drowned insects accumulate. The portion has passed through, wash the remainder of the 14. Gold and bismuth unite quietly and readily, forming & 
glands at the base of the leaves are thus exposed to « highly | precipitated morphine adhering to the dish or beaker on to the very brittle globule. 
nitrogenous fluid. And since such fuids are known to pro- filter, using for this purpose the morphiated spirit already 15, Gold and copper, and (16), gold and silver, unite, and 
duce a remarkable effect on the filaments exposed to them, described, and continuing the washing of the precipitate un- form a malleable globule. 
it seems probable that the filaments are in some way con- til it is completely freed from the mother-liquor. To do 17. Silver and tin unite quietly into a malleable globule. 
necte! with the assimilation of food material, It seems this effectually requires some little care; thus the morphine , ses malleable globule 
probable that, either with or without the avsistance of their | on the fil'cr must be kept in a spongy condition and never 18. Sileer and lead unite readily into a : —o : 
filaments, the glands do absorb some nitrogenous matter; | allowed to cohere, which is easily elected by pouring the, 19. Sileer and thallium combine readily; globule, mal- 
for changes of their cell-contents occasionally occur which | morphiated spirit round the edges of the filter so as not to! leable. 
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20, Sileer and bismuth unite readily and quietly; the! 
globule is brittle, but admits of being slightly flattened out. 

91. Silver and copper, and (22), silver and gold, form mal- 
leable zlobules. The gold alloy, even with gold largely in 
excess, is quite white. If it be flattened out, and heatec in 
a platinum spoon with some bisulphate of potash, it w ran 
come yelow from the silver on the surface being dissolved. 
On re-melting the flattened disc, a silver-white globule is 
again obtained. mA 

93. Copper and tin unite into a gray and partially mal- 
leable bead, the surface of which, in the outer flame, be- 
comes more Or less thickly encrusted with cauliflower-like 
excrescences of oxide. 

24. Copper and zine do not quite fuse per se into a globule, 
the zine burning into oxide. Under soda, or soda and 
porax, brass is readily formed. 

95. Copper and lead form a dark-gray globule, which is 
sufficiently matleable to admit of being extended on the 
anvil. 

26. Copper and thallium melt into a dark-gray malleable 
globule. 

27. Lead and tin unite readily, but the globule immediately 
begins to oxidize, throwing out excrescerves of white and 
yellow oxide. On removal from the flame, it still continues 
jn ignition, and pushes out further excrescences. The un- 
oxidized internal portion (if any remain) is malleable. 

298 Lead and bismuth unite readily; the molten globule 
acquires a thin dark coating of oxide on the surface only, 
and admits of being flattened out more or less upon the 
anvil. 

29. Lead and thallium form a malleable globule, 

30. Bismuth and tin unite readily, but the fused mass im- 
mediately throws out excrescences, and becomes covered 
with a dense crust of oxides. The reaction, however, is not 
so striking as with lead and tin. 

31. Thallium and tin exhibit the same reaction as lead and 
tin, but the cauliflower-like excrescences are brownish- 
black. —Chem. News. 


SCHAFFNER’S METHOD OF ESTIMATING ZINC. 
By F. A. Tuurn. 


Turs method consists in dissolving the substance contain- 
ing zinc in ammonia, and titrating with sodium sulphide, 
the end of the reaction being known by the blackening of a 
little ferric hydrate suspended in the liquid. The best way 
of making the ferric hydrate for this purpose is to dissolve 
3 grams of iron in nitro-hydrochloric acid, and dilute to 100 
cub. cents. A few drops of this solution are dropped into 1 
and 2 cub. cents. of strong ammonia in a small crucible, and 
the mixture is added to the solution of zinc. The conditions 
of success of the process are @ nearly constant volume of 
liquid, about 400 cub. cents.; careful determination of the 
amount of sulphide necessary to turn the ferric hydrate 
black. Oxides of the alkaline earths are without influence 
on the reaction. If heavy metals are present, the zinc is 
most conveniently separated by the ordinary processes, and 
precipitated from its solution in acetic acid. Usualiy, how- 
ever, only copper, lead, manganese, and iron have to be re- 
moved. 

If organic matter be present it is removed by ignition. 
Lead and manganese are not precipitated as sulphides till all 
the zinc has comes down, and the iron begins to give a black 
coloration. But the precipitation of the manganese as 
hydrate exercises a disturbing influence on the accuracy of 
the indicator; it is therefore better to remove manganese 
with bromine, or potassium permanganate, till a coloration 
just becomes apparent. The manganese is thus precipitated 
as manganic hydrate thus— 


Mn,O, + 8MnO = 5Mn,0;. 


Lead is determined as sulphate, and copper by the colori- 
metric process. If much iron be present, some zinc is car- 
ried down during the precipitation of the iron as hydrate. 
The precipitate must therefore be dissolved, and the ferric 
hydrate again precipitated with ammonia. 

Zine may be obtained sufficiently pure for adjusting the 
strength of the standard solution by melting commercial zinc 
and allowing it to oxidize on the surface; the oxide is 
scraped off with a piece of wood. Half the melted metal 
is then poured into another crucible, and the operation re- 
peated. The zinc thus obtained is almost chemically pure, 
and dissolves in acid without leaving a residue.—Chem. 
Centraibl. 


ESTIMATING SALICYLIC ACID AND OF DETECT- 
ING IT IN MILK. 


By Dr. MuTer. 


A STANDARD solution of pure salicylic acid (1 gram of acid | 
dissolved in a litre of water, so that 1 c.c. represents 1 gram | 
of acid) is prepared; the indicator solution consists of a | 
solution of pure neutral ferric chloride of such a strength 
that 1 c.c., added drop by drop to 50 c.c. of standard acid, 
just ceases to give any increase in intensity of color. One 
gram of the commercial sample is then dissolved in 1 litre 
of water, and 50 c.c. is put into a Nessler tube; to this 1 
c.c. of ferric solution is added, and the color observed after 
standing for five minutes; some of the standard acid is also 
poured into another tube and made up to 50c.c. with water, 
and the 1 c.c. of ferric chloride added: when the colors are 


. alike the amount of pure acid present in the sample is equal 


to the amount of pure acid added. All mineral acids should 
be absent; even acetic acid affects the reaction. To detect the 
presence of salicylic acid added to beer or milk, four ounces 
of these liquids are dialyzed for twelve hours in a pint of 
distilled water; if, after that time, salicylic acid is still found 
to be present, the dialysis must be continued for 48 hours. 
The amount present is determined in the manner above 
stated.—Analyst. 


TESTING FATTY OILS. 
By G. Merz. 


IF an adulterated oil be mixed with genuine oil of the 
same species as itself, streaks appear in the liquid; if the oil 
under examination be genuine, these streaks do not make 
their appearance. Equal quantities of the oil to be tested 
and of a pure sample of the same oil are placed in test- 
tubes, which are immersed in water for a few minutes, the 
two oils are then mixed; and if streaks appear, the sample 
is adulterated.—Chem. Centre. 
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TESTING OLIVE OIL. 
By G. Merz. 


A prop of the oil is placed in a very small hollow made in | 
the center of a glass plate: the plate is maintained at a tem- | 
perature of about 100° for 12 hours or so. Olive oil remains | 
almost unaltered; linseed, or other drying oil, assumes the 
appearance of a hard gummy mass. 


PALLADIUM IN ELECTRO-DEPOSITION. 
By FRANTz. 


Tue palladium is precipitated with mercuric cyanide; 
and the cyanide is mixed with 7 per cent of potassium fer. 
rocyanide, 3 per cent of caustic potash, and boiled for half 
an hour, the evaporated water bemg replaced. This bath is 
useful for palladinizing metallic objects, previous coating 
with silver being unnecessary. 


DETECTION OF RESIN IN SOAPS. 


Tue author decomposes the soap with hydrochloric acid 
and washes the mass thus obtained with water. He then 
treats it with a lye of caustic soda of sp. gr. 1°10, diluted 
with six volumes of water, avoiding excess. He then 
evaporates to dryness in the water-bath, grinds up the residue, 
and dries in the stove at 100° One portion of this powder is 
utilized for the determination of the fatty acids. Another 
portion is put in a very dry bottle, and 5 to 10.¢.c. of abso- 
lute alcohol are added for every grm. of soap. It is heated 
to 80° to dissolve the soaps of the fatty acids and of resin, 
and allowed to cool again, well stoppered. The alcoholic 
liquid when cool is mixed with five times its volume of ether, 
the whole is well shaken up and left to settle. The resin 
soap is entirely dissolved, while the soap of the fatty acids 
is deposited almost entirely. After standing for 24 or 48 
hours the ethereal liquid is decanted, evaporated, and the 
residue is treated with hydrochloric acid. This method is 
based upon the slight solubility of a soda-soap of the fatty 
acids in the above-mentioned mixture of alcohol and ether.— 
M. C. BARFOED, in Zeitschrift. 


A NEW QUALITATIVE REACTION FOR BORIC 
ACID. 


By M. W. 


On dipping a borax bead into glycerin and gently heating 
it in the flame, the mass takes fire, burning first with a yel- 
low, then with a deep green flame. With datolite. which 


is almost colorless in the case of a natural wfne, but it is of 
a fine red color if logwood is present. 

The lichen red is detected by washing the insoluble por- 
tion left after treatment with potassium sulphide and dis- 
solving it in alcohol; a red colorand a definite absorption- 
band then reveal its presence.— Compt. Rend. 


ACTION OF AMMONIA ON ALIZARIN. 
By R. v. PERGcER. 


Ir alizarin be heated to 180—200° with a large excess of 
ammonia, the amount of alizaramide obtained decreases, 
more of a black insoluble compound being formed, which 
appears to be identical with the alizarimide described by 
Liebermann and Troschke. The contents of the tube were 
filtered, dried and treated with alcohol. The alcoholic solu- 
tion was evaporated and weighed. The aqueous filtrate 
was treated with pure hydrochloric acid and the precipitated 
brown mass washed and digested with baryta water; on the 
addition of an acid, a beautiful red precipitate of alizaramide 
aame down. This substance, on treatment with nitrous 
acid, gave pure monoxyanthraquinone. The black amor- 
phous substance, insoluble in ammonia, was insoluble in 
water and in cold soda, but dissolved in alcohol with a blue 
color; addition of water precipitated it in blackish-blue flocks, 
which, when dry, had a metallic luster. On addition of 
caustic soda to the alcoholic solution, it turned violet red; 
this color was produced also by hydrochloric acid. When 
it was heated with caustic soda, ammonia was evolved, and 
on addition of hydrochloric acid, a body was precipitated in 
brown flocks, which evolved ammonia only when heated with 
soda lime. These reactions were also given by the substai ce 
insoluble in baryta water. Nitrous acid was then passed 
through the alcoholic solution of the blue substance; it turned 
first red, then brownish yellow. The liquid was then diluted 
with water, when fine yellow flocks separated, which dissolved 
with difficulty in soda, forming a reddish yellow solution. 
With baryta it gave a violet red lake, totally insoluble in 
cold water; in ammonia it was quite insoluble. It was easily 
soluble in alcohol, ether and glacial acetic acid, and melted 
at 180°. It could be sublimed and distilled. When fused 
| with caustic potash it gives alizarin. These properties leave 
no room for doubt that this body is identical with the ery- 
throxyanthraquinone obtained by Bayer and Caro from 

hthalic anhydride and the hydroxy] derivatives of benzene. 

he black substance insoluble in alcohol gave similar reac- 
tions when treated with caustic potash. The body which is 
| difficultly soluble in baryta water is the amide of erythroay- 
anthroquinone, which the author calls for shortness’ sake 
B-alizaramide. As the insoluble black substance, when 


contains no soda, the green flame was also visible, but the | heated with caustic soda, evolves ammonia, the B amide 


result was not as satisfactory as anticipated. 
experiments the author, however. found that it was best first 
to calcine the mineral powder, and moisten with sulphuric 
acid, heat to expel the acid, then moisten the mass with gly- 
cerin and allow it to take fire. Thinking that the carbon 
exerted some action upon the borate, finely divided charcoal | 
and a borax bead were tried, but they gave negative results. 
Glycerin and carbonate of sodium bead gave simply a yel- 
tow flame. Various metallic bares in a sodium carbonate 
bead and glycerin also gave negative results with regard to 
flame. A bead of phosphorous salt and glycerin gave the light 
green phosphoric acid flame, but of less intensity than that 
noticed when a potassium chlorate match is burned. A large 
number of borates were experimented upon in order to test 
the general applicability of this reaction, and in every case 
conclusive reactions were obtained, and in a number of bo- 
rates the glycerin test for boric acid seemed far more delicate 
than any of the known methods for the detection of this 
method. 

After comparing his new test with the various tests in ex- 
istence, the author concludes with an opinion on the chem- 
istry of this reaction. Boron being known to form with al- 


| cohol or boric ethers volatile compounds which burn with a 


green flame, and glycerin being a true triatomic alcohol, the 
following experiment was undertaken: About 2 grams of 
pure crystallized boric acid and 7 c.c. glycerin (94 p. c.) 
were heated in a small beaker until the boric acid was all 
dissolved; the liquid was then introduced into asmall glass | 
retort and heated gently. A clear limpid liquid soon con- 
densed on the upper side of the retort. The distillate when 
examined had a sweetish, mildly acid taste, gave a distinctly 
acid reaction to blue litmus, and showed a faint tinge of 
green when burned. As the operation proceeds, the liquid 
in the retort becomes slightly turbid, soon darkening in color 
to a reddish-brown, the distillate assuming the same tint. 
The second portion of the distillate had a pungent taste and 
an odor of acrolein, showed an acid reaction, and when 
heated on platinum foil burned with a beautiful green flame. | 
This compound is undoubtedly, therefore, a boric ether, the 
a of which has not yet been determined.—Chem. 
News. 


ADULTERATION OF WINE 
By G. CHANCEL. 


For purposes of wine adulteration the following substances 
are generally used: Fuchsine and the various preparations 
termed caramels, ammoniacal cochineal, sulphindigotic 
acid, logwood, and the lichen reds. | 

All these bodias are precipitated by basic acetate of lead; 
fuchsine, however, if present in considerable quantity, is 
only partially precipitated; the remainder, which colors the | 
filtrate rose, may be separated by agitation with amy] alcohol. | 

The lead precipitate is treated with a dilute solution of | 
potassium carbonate (2 grams to 100 of water); the cochi- ' 
neal and sulphindigotic acid are thus dissolved out together 
with the fuchsine contained in the precipitate. From this 
liquid the fuchsine is separated by neutralization with acetic 
acid and agitation with amyl alcohol. The rose-colored 
liquid thus obtained is identified as a solution of fuchsine by 
means of the spectroscope. 

The solutivun now containing the potassic salts of carmi- | 
namic and sulphindigotic acid is treated with a drop of sul- 
phuric acid, and again shaken with amyl] alcohol. The car- 
minamic acid is now dissolved out, and may easily be identi- 
fied by means of the spectroscope; three dark bands are 
seen, one between the lines D and E, the second in the green, 
| and the third, less marked, in the blue. 
| The indigo now left alone in the solution is detected by 
| the blue color and the absorption-band seen between C and D. 

That part of the original lead precipitate which was insol- 
uble potassium carbonate is now treated with a 2 per cent. 
solution of potassium sulphide, which dissolves the colorin 
matters of the logwood and of the wine itself The logwe 
coloring matter may be thus extracted, but it is simpler to 

| test for it directly in the wine by addition of calcium carbon- 
, ate and two or three drops of lime-water; the filtered liquid | 


In subsequent | 


‘sulphuric acid. 


being formed, and as the B-amide is much more soluble in 
ammonia than the black substance, the latter is probably 
alizarindiamide.—J. prakt. Chem. 


RAPID EXTRACTION OF CAFFEINE. 
By Pact CazeNevuve and O. 


BLACK tea is treated with four times its weight of boilin 
water, and when the leaves are softened, an amount o 
freshly slaked lime (equal to the weight of the tea originally 
taken) isadded, and the whole well mixed and evaporated 
to dryness ona water bath. The residue is then placed in 
the exhausting apparatus recommended by one of the au- 
thors (Paul Cazeneuve. Lxtraction des Alca/oides, 1875), and 
exhausted by means of chloroform; the extract thus obtained 
is evaporated to dryness; and the resinous matter precipi- 
tated by treating the residue with boiling water. On care- 
fully evaporating the filtered aqueous solution, beautiful 
silky white crystals of caffeine are obtained.—Buil. Soc. 
Chim. 


PHOSPHORESCENT BODIES. 
By Br. RapbziszEwsk1. 


Tue author has already shown that, on treating certain 
bedies with caustic potash and oxygen, light is cvolvcd as 
a phosphorescence. These bodies all belong to the cliss of 
aldehydes, or aldehyde derivatives; thus paraldehyde, n.tal- 
Cehyde, aldehyde ammonia, furfurine, hydranisamide, anisi- 
cine, hydrocinnamide, and hydrocuminamide, all show the 
reaction. In order to see if formic aldehyde and glucose 
would behave similarly, these bodies were examined; the 
latter gave a feeble but distinguishable phosphorescence 
when oxygen was passed through its alcoholic solution con- 
taining caustic potash; the former, prepared by the dry dis- 
tillation of calcium formate and reception of the evolved va- 
pors in a Liebig’s bulb filled with alcohol, showed a stronger 
phosphorescence on treatment with oxygen in the same way. 
Stili better results were obtained with the so-called dioxy- 
methylene (polymeride of formic aldehyde) prepafed by 
Heintz’s process from calcium diglycollate and concentrated 
Duchemin has shown that the noctiluca 
snilierts produces on a tender hand the same effect as a 
stinging-nettle; possibly the phosphorescence is due to the 


' excretion of formic aldehyde, and its atmospheric oxidation 


to formic acid which produces the smarting. Neurine does 
not give any phosphorescence.—Deut. Chem. Gea, 


ACTION OF SODIC HYPOSULPHITE ON THE 
HAMATIN OF BLOOD. 


By P. CAZzENEUVE. 


By the action of zinc upon sodic bisulphite out of contact 
of air, sodic hypcsulphite is produced. Sodic 
decolorizes indigo, reduces the salts of copper, and converts 
oxy-hemoglobin into reduced hemoglobin. If a few drops 
be added to an alkaline solution of hematin, the character- 
istic dichroic tint becomes replaced by a vermilion-red color, 
and the spectroscopic band peculiar to the same solution 
disappears and is succeeded by a characteristic spectrum,— 
Bull. Soe. Chim. " 


COPPER IN THE BLOOD OF ANIMALS. 
By M. 8S. CLoxrz. 


Tue author obtained 350 grams of blood from the heart of 
a roebuck a few momenis after death, collecting it in a por- 
celain basin, and transferring it to a flask for further exami- 
nation. The plasma was then separated from the globules, 
and the latter evaporated down to dryness in a platinum cru- 
cible and carefully incinerated; the temperature not being 
allowed to rise high enough to volatilize the alkaline chlo- 
rides. The soluble portion was then separated by treatment 
with water, the insoluble residue dissolved in hydrochloric 
acid, and the excess of acid evaporated off. An excess of 
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ammonium sulphide was then added to the solution, causing 
a copious black precipitate containing the copper sulphide 
and iron sulphide, the latter being subsequently removed and 
the copper sulphide estimated as cupric oxide. Only 3 m.m. 
of cuprie oxide were obtained from 580 grams of blood. The 
author cannot assign any reason for the occurrence of cop- 
per in the blood, but considers it important that medical 
men, when pursuing chemico-legal investigations, should 
not neglect to take into account the small quantities of cop- 
per sometimes occurring in normal blood.—Budll. Sve. Chim | 


OXYGEN IN THE SOIL. 
By P. and G. Vesque. 


Tue conclusions drawn by the authors from their experi- 
ments are: 

1. The presence of oxygen in the soil containing the roots 
is necessary for the existence of the plant. 

2. The root connected with the stem evolves a quantity of 
carbonic acid less than the oxygen absorbed. 

%. Carbonic acid appears not to be derived from the soil, 
and does not pass to the leaves, in order to build up proxi 
mate principles by its decomposition into carbon and oxygen, 
—Compt. Rend. 


. pipe connected with the main. 
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the portion immediately over the stove, but the flue of the 
stove passes just within the diaphragm, and serves to keep 
the closet at a good drying temperature. It is supplied with 
four trays, each measuring 20 inches square. The flue in 
clines from the top of the hood to the main chimney in the 
corner; a large outer pipe accompanies it, and serves to con- 
vey to the chimney any steam or vapor that may be pro- 
duced either in the stove chamber or the drying-closet, the 
heat produced by the flue, which passes through its centre, 
causing a good draught. 

The large pipe at the side of the door is a ventilating shaft, 
and the space immediately under the stove is for fuel. A 


small desk for the laboratory book and the diary stands | 
| against the wall to the right of the closet. 


In No. 2 (north wall) we see the main chimney, beneath 
which and communicating with which is the fume-chamber. 
This, for the sake of getting a little greater depth, is placed 
diagonally to the two walls, and measures about 2} ft. in 
height and width, and is 14 ft. deep. Its floor and two 
shelves are of slate, and the walls are cemented. Beneath 
this is a worm-tub, diameter 16 inches, height 15 inches, for 
the ¢ ndensation of superfluous steam. The boiler of iron 
is immediately to the right, its diameter is 15 inches, and its 
ueitht 3) ft. It holds about 8 gallons, and it is filled by a 
It is equipped with he 
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small reservoir near the top of the east wall, and the Pipe ig 
| supplied with taps at convenient spots. Pe 

No. 3 is the east side, and is mainly occupied with a deal 

counter, some drawers, and shelves enclosed in glass, A 

| pipe with two taps runs along the back edge of the counter, 
and a water-pipe, also with two taps, from the reservoir j, 
conveyed along the front of the second shelf. Farther vs 
waste-pipe, also provided with two taps, passes along the 
wa.l and inclines downwards as it approaches the sink =" 
the left. A Liebig condenser or any similar piece of g 
paratus can thus be kept in continuous and cleanly po 
tion. 

By the side of the rack of shelves on the left is placed one 
of Mr. Fletcher’s arrangements for producing an air-blast 
for blow-pipe—it can also be applied as an aspirator. §tij] 
further to the left, and in part over the sink, are placed two 
of my own filters, holding two gallons each, for which we 
| have very nearly constant employment. 
| On the right of the shelves is a rack for 6 displacement 
| tubes with their accompanying receivers and reservoirs, and 
| beneath them is a small press. 

Along the south wall, No. 4, runs a counter and a series 
of shelves; they are fitted for purposes somewhat special, 
perhaps, to our particular business, and might be replaced 

» by anything thought to be more required. 


he: 
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EQUIPMENT OF A SMALL LABORATORY FOR CHEMICAL AND PHARMACEUTICAL PURPOSES. 


EQUIPMENT AND WORKING OF A SMALL* 
PHARMACEUTICAL LABORATORY.* 
By G. F. Scmacnur. 

I LONG since came to the conclusion that it was best to 
make as many of the preparations we consumed as possible; 
and also that it was best to conduct operations of manufac- | 
ture away from the interruptions of the shop. Several at- 
tempts to adapt one’s premises to these ideas have been made 
at various times, and with certain measures of success; the 
latest I shall try and explain to you. Perfection is not for 
one moment thought to have been reached, still I find myself | 
working with more satisfaction than hitherto. 

The size of our firm’s laboratory is 104 ft. by 13 ft., and it} 
is 10 ft. high. Its erection absorbed the last available bit of | 
our back yard. We would gladly have extended its area a 
few feet had that been possible, but, space being peremp- 
torily limited, our only course was to try and turn such as 
we had to the best account. 

Light being fortunately obtainable from the roof, the | 
whole of the wall space, with the exception of 24 ft. by 7) 
for the door, became available for fittings. 

These four drawings, executed by the clever and willing | 
hend of my pupil, Mr. John Tatham Thompson, represent 
the aspect of the four walls. 

No. 1 represents the west wall, through which we enter 
ey the door on the left. It is almost entirely occupied by a 
stove and drvying-closet. The former is 16 inches wide, 20 
long, and 12 deep, and is enclosed by a portion of the square 
hood of zine, the other part of which constitutes the drying- 
closet. The latter is divided by a diaphragm of zine from 
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usual appurtenances, fire-box, safety-valve, pressure-gauge, 
ete , ond is supposed to be equal to a pressure of 100 Ibs. to 
the inch and more, The steam pipe passing off to the right 
is supplied with sundry cocks. When all these are closed, 
and the fire duly burning, the pressure within of course ac- 
cumulates. If the cock at the back be opened, the steam 
escapes through the worm-tub already mentioned, and is 
condensed into distilled water. If that furthest from the 
boiler be opened, the steam passes into the jacketed appa- 
ratus which stands next. This consists of an enamelled iron 
pan or basin of 10 gallons’ capacity, jacketed with iron, all 
of sufficient strength to withstand an internal pressure of 
30 Ibs. or 40 Ibs. to the inch. its outside measurement, ex- 
clusive of a 3 inch rim, is diameter 22 inches, depth 224, and 
it is held in its required position by an iron tripod. The 
jacket is provided with a safety valve that blows off at about 
20 Ibs. pressure, and at the bottom a pipe and stopcock com- 
municates through the jacket to the pan, through which the 
contents may be drawn off. 

This pan or basin is converted into a still by lowering 
upen its rim the head and securing the joint with a little 
luting; the swan-necked extremity of the head passes into a 
condenser temporarily placed over the sink; the arrange- 
ment is convenient for the recovery of spirit, etc. 

It will be noticed that the steam pipe is further provided 


| with two cocks opening to the front. From these, by means 


of good elastic tubing, steam of moderate pressure can be 
conveyed to any separate piece of apparatus, as we shall 
presently see. 

On the extreme right is a sink, 3 ft. 6 in. by2 ft. The 
water is introduced to the laboratory near the floor upon the 
| west wall, and passes along the north wall over the sink to a 


| Amongst the appliances here stowed away till required is 
the one Saptepedl tn the preparation of distilled medicated 
waters. For this the two spare steam-taps already men- 
tioned have to be employed. The ingredients are placed 
upon a colander within the small still, the body of which is 
immersed into a vessel that acts as a jacket to it. Steam is 
now introduced into this jacket, and when the whole is 
well heated to boiling point the other tap is turned and 
steam is passed into the still below the colander. It there 
traverses the ingredients and passes out for condensation in 
the usual way, carrying with it the volatile constituents of 
the ingredients. think disiilled waters made by this 
method are more delicate in flavor than if prepared by any 
other plan. The size of this apparatus is only that of a large 
saucepan, but it is sufficient for the preparation of one gal- 
lon of cinnamon or other pharmacopeeial water. 

One piece of apparatus more finds room in this large labo- 
ratory—it is a grinding-mill. The wall space being all ab- 
sorbed, a stout stand was made for it, and when not in use 
for holding this mill it is covered with a top and converted 
into a table. it stands in the center of the laboratory. 

The large stone and iron mortars are in an adjoining 
wareroom, and are brought in when required. 

I may further state that the floor of the laboratory is of 
Portland cement, the walls of brick faced with cement, and 
the roof is of open rafters boarded and covered with zinc. 
The roof contains a fanlight 4 ft. square, capable of being 
opened at both sides for ventilation. 

Now with regard to the cost. I find the building cost 
£48; the carpenters’, plumbers’, and gasfitters’ work for the 
internal fitting amounted to £37; the boiler cost £20; the 

| jacketed pan-head and worm-tub, £19; the worm-tub under 
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she fume chamber, £4; the stove and drying closet, £8; the CLOCK IN CARTON-PIERRE. 
mill, 50s.; the apparatus for distilling medicated waters, pre case of this clock, 122 m. to 0°65 m., is executed in 
1 150. | wood and carton-pierre, and shows copper bronze imitation 
£7; making a total of £150. | polished, the dial-plate being silvered, the hands gilt. 

/eminent men as Howe, Walpole, Voltaire, Gibbon, and 


The expense of working is very small. I burn nothing 
| ANCIENT PALESTINE. | others, that Palestine was one of the poorest countries in the 


than a half bundredweight of coke, which in my neighbor-| RESULTS OF MODERN RESEARCHES IN THE HOLY LAND. ‘world, it was shown by the lecturer to be one of the most é 
hood means about 5d. worth of fuel. | Tue Rev. Selah Merrill, who has been for some time in highly favored in regard to climate, scenery, and natural 
Thus at a cost for fire of 8d. I can supply 16 gallons of dis- | the employ of the American Palestine Exploration Society, resources. In 40 years Beirut had increased from 8,000 to 


day’s lecture was loaded down \,.... fresh, valuable informa- 
tion on the subject treated, and, although a full hour and a 
quarter in length, was listened to with uninterrupted atten- 
tion by a large audience. 

Contrary to the general impression entertained by such 


DESIGN FOR CLOCK IN CARTON-PIERRE BY H. PALLENBERG, COLOGNE. FROM THE MUNICH : 
EXHIBITION, 1876.—Zhe Workshop. 


tilled water, or supposing other wants to be more urgent, I | and has become an acknowledged authority on all matters | 80,000 inhabitants. peory - groves exist 25 square miles in 
can for the same amount draw, say, 1 gallon of cinnamon | pertaining to the antiquaries and present condition of the| extent. There exist vast deposits of coal, sulphur, bitumen, 
water, 1 gallon of dill water, make a batch of 50 Ibs. of | Holy Land, lately delivered an interesting lecture in the} lead, copper, and salt, which would enrich the country if 
syrup, and still have 3 or 4 gallons of distilled water as a by-| Park Street Church, Boston, Mass., on ‘* Palestine in the| the government would allow them to be worked. Details 


product. 

To the many other purposes to which these appliances 
can be turned I cannot now refer, buy I am sure they offer 
opportunities for doing many things with great convenience 
and as well as the intelligence of the operator chooses.— 
Pharmaceutical Journal, 


Light of Modern Research,” embodying the results of his own 
and the investigations of others bearing on the confirmation 
of Biblical statements in regard to that country. The 
tecture was practically a summary of a series of lectures 
which Mr. Merrill has prepared, treating more in detail of a 
number of topics suggested by his investigations. Wednes- 


were given showing that, in regard to climate and scenery, 
this land was unique. Many men in the past have had 
serious doubts as to the number of inhabitants which this 
land is said to have supported in ancient times. To throw 
light on this point, the speaker proceeded to give a summary 
of the evidence which modern researches have developed for 
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the former tertility and prosperity of this region. All these 
researches have tended to corroborate the historical state- 
me its of the Bible. The fertile country east of the Jordan 
is not a mere beit of land bordering the Dead Sea and the 
river Jordan on the east, but embraces an area of something 
more than 6,000 square miles. 

First were considered the different races that flourished 
here previous to the Moslem conquest in A. D., 635; Christians, 
Romans, Nabotheans, Hebrews, Amorites, etc., and previous 
to them the *‘Giants” of whose works some interesting 
Cyclopean remains still exist. This region was a tempting 
object of conquest to the Assyrians, who invaded it and 
carried off immense spoil, as many as eight times previous to 
the year 600 B.C. The ruins which dot the surface of the 
country in all directions were another evidence. The speaker 
hud visited and examined 60 ruined churches, 13 theatres. 
One of the latter, that at Rabbath Ammon, would actually 
seat 10,000 people. The wide-spread Christian influence, as 
indicated by the fact that Bozrah, Damascus, Scythopolis 
ind Retza had respectively 17, 12, 17 and 26 bishops subject 
to their archbishops, was another evidence, also the fact that 
500 miles of Roman roads had been discovered, connecting 
all the important centres with the seaboard. These roads 
were built upon honor, and are striking monuments of the 
energy and enterprise of the Roman people. Another evi 
dence is the inscriptions, which throw a flood of light upon 
the religion, government, and social life of the different 
people occupying that region in former times. An impor 
tant evidence is the remains of an ancient, complete, and 
perfect system of irrigation. So far as the capacities of the 
soil are concerned, the speaker thought the number of in- 
habitants, a< given in ancient records, might be accepted as 
perfectly trustworthy. But wherever Arab or Turk treads 
there follows, sooner or later, material ruin and death, 
Under Turkish rule Palestine is now practically a desert. 
The government robs its subjects of the best they have and 
makes no return. Agriculture, mining, and other industries 
are disc@uraged. Lord Stratford de Redcliffe was quoted as 
showing the ‘terrible aspect which the Turkish dominions 
resent to the eye of the travele.”” The invasion of the 
Mosiem horde iato these fair and sacred lands was the in- 
vasion of death. 

The lecturer described a ruined city which he had visited 
in the desert, 16 miles southwest of Bozrah, which appears 
to have remained as it was left at the time of the Moslem 
conquest. Here are houses, churches, courts, ete., many of 
which are in good preservation. The place has no inhabi- 
tants. Two avenues run through the city, one of which is 
100 and the other 150 feet in width. Previous to the speak- 
er’s visit to this spacious city, the place had been visited by 
but two Europeans. As an entire lecture had been devoted 
to the identification of Biblical and other ancient sites, only 
a few examples were given here. One of these was Horo- 
niam and another was the discovery of a large sea north of 
the Arnon called S’fah, which corresponded to the Hebrew 
word Sufah, which the commentators and translators of the 
Bible had incorrectly referred to the Red Sea. Edri, the 
capital of King Og, was described, and the vast underground 
city which exists there was ex>loved. Tishbi, the home of 
Elijah, was described as facing Nazareth, the home of Christ, 
across the chasm of the Jordan valley. Bethany, the place 
of Christ’s ascension, was visi»le from the Shittim plain, 
where the law was repeated, and from Nebo, the place of 
the departure of Moses. These coincidences were interest- 
ing to the Christian. 

The Hebrews’ appreciation of nature was intense and 
delicate. Christ and the writers of the New Testament 
shared in this feeling, especially John, whose ‘* great white 
throne * and ‘*‘ pure river of water of life proceeding from 
it.” and ‘* before it a sea of gliss,” may have been suggested 
by the Sea of Galilee, the Jordan entering it from the north, 
and Hamon’s white dome rising 10,000 feet above the lake 
and only 30 miles distant from it. The lecture closed with 
an eloquent prophecy of the future redemption of the 
country from its present desolation, through the labors of 
Christian missionaries and scholars, 


DEVELOPMENT OF THE NERVES IN THE CHICK. 


Mr. A. Mitnes MARSHALL has communicated an impor- 
tant paper to the ‘‘ Proceedings of the Royal Society,” on 
the development of the animal nerves. He says that in the 
investigation he undertook, embryos of ages from thirty six 
hours to four days were employed. These were, for the 
most part, hardened by immersion in picric acid, prepared 
after Kleinenberg’s method, for three to five hours, and then 
in alcohol of gradually increasing strength. It is to the ue 
of picrie acid as «a hardening agent that the results obtained 
are believed to be in large measure due. All the more im- 
portant results have, however, been confirmed by specimens 
hardened in chromic acid in the usual manner, though such 
specimens have most invariably proved inferior in distinct- 
ness to those prepared with picric acid. Good results have 
also been obtained from duck-embryos hardened in picric acid. 

Owing te the less compact character of the mesoblast of 
the head and to the absence of the protovertebre, the deve- 
lopment of the cranial nerves is easier to study than that of 
the spinal, and will therefore be considered first. 

Transverse sections through the hind-brain of a forty-three 
hours’ chick show that the cells along the median dorsal line 
are more spherical in shape and slightly smaller than those 
composing the rest of the brain; also that those spherical 
ceils grow upwards, so as to form a conspicuous longitudi- 
nal ridge running along the upper surface of the hind brain 
immediately beneath the external epiblast. 

The ridge is traceable along the whole length of the hind 
brain, but is much more prominent posteriorly than it is in 
front, where it gradually disappears, At intervals the ridge 
becomes more prominent. and grows out laterally into paired 
processes, These processes are the rudiments of the cranial 
nerves; the cells composing them are, like those of the ridge 
itself, small and spherical, and differ markedly from both 
the elongated cells of the external epiblast, and the large, 
loosely arranged, branching and irregularly shaped meso- 
blast cells. 

At forty three hours the first pair of these processes arises 
from the anterior part of the hind brain; it subsequently 
developes into the fifth nerve. 

Immediately in front of the auditory involution (which 
at this period is a wide and very shallow pit) a large out- 
growth arises on either side, from which the facial and 
auditory nerves are derived. 


A large outgrowth from the medium ridge commences on | 


either side a short distance from the auditory pit, and is of 
considerable longitudinal extent, reaching as far back as the 
middle of the first protovertebra. From this outgrowth are 
developed the glossopharyngeal nerve and the several 
branches of the vagus. 

The outgrowth of spherical cells from the summit of the 
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neural canal, forming the longitudinal ridge above a-luded 
to, is not confined to the hind brain, but is continued back- 
wards without any break some distance down the spinal 
cord. In the spinal cord, as in the brain, the ridge gives off 
at intervals paired lateral processes, which extend outwards 
just beneath the superficial epiblast. These processes cor- 
respond in number to the protovertebre, and are the rudi 
ments of the posterior roots of the spinal nerves. Each 
process has a longitudinal extension equal to about half a 
protovertebra, opposite the posterior part of which it is sit- 
uated. In the case of the first few spinal nerves the 
processes are somewhat larger, and extend back so as to 
overlap the anterior parts of the succeeding protovertebre. 

This description, it is believed, differs from any previous 
published account of the development of the nerves in the 
chick, but agrees remarkably closely with Balfour’s* account 
of the development of the nerves, both cranial and spinal, 
of elasmobranchs, and is in accordance with Hensen's¢ 
observations on the development of the posterior roots ot 
the spinal nerves in the rabbit. 

Opposite the centre of each protovertebra the external 
epiblast grows downwards as a small conical process on 
either side of the spinal cord and in close contact with it, 
These processes we.¢ mistaken by Hist for the commence- 
ments of the spinal nerves, but are clearly seen to bave no 
connection whatever with the nerve-riidiments. His is the 
only previous observer who assigns an epiblastic, instead of 
a mesoblastic, origin to the nerves in the chick; he, how- 
ever, derives them directly from the external epiblast, 
while, according to the description just given, they really 
arise from the involuted epiblast of the neural canal. 

From their mode of origin the cranial and the anterior 
spinal nerves will be seen to be all connected together at 
first by a longitudinal commissure of spherical cells, while 
the two nerves of each pair, whether cranial or spinal, are 
also connected together across the top of the neural canal. 

The attachment of the nerve, whether cranial or spinal, 
is at first to the extreme summit of the neural canal. Shortly 
after their appearance the attachments shift slightly outwards 
and, in the case of the spinal nerve, become much more 
slender. The shifting is suggested by Balfour, by rapid 
growth of the cells at the summit of the canal, which has 
the effect of separating the roots of the two sides from one 
another and forcing them apart. 

Though the proximal part of the nerve-root becomes thus 
more slender in the spinal nerves, the distal part enlarges 
considerably, and grows down as an oval mass (the spinal 
ganglion) between the spinal cord and the protovertebre. 
At this period the most prominent part is situated opposite 
the interval between two protovertebre. 

During the first day a great change occurs in the point of 
attachment, which is now considerably lower down, in the 
position occupied by the root in the adult. The nerve is 
now attached, not by its apex, but by a small process grow- 
ing out from its side, and projects considerably above the 
point of attachment. Owing to the surrounding mesoblast 
this stage is very dificult to investigate; but the appearance 
strongly suggests that the original attachment of the nerve 
to the summit of the cord is lost, and a new one acquired 
lower down, and that the projection of the nerve above the 
point of attachment which becomes inconspicuous very 
shortly afterwards is a remnant of the original attachment. 

The anterior roots of the spinal nerve arise later than the 


posterior, and have not beer observed earlier than the latter | 
part of the third day. They appear as small outgrowths | 


from the lower part of tthe sides of the spinal cord, and from 
the first occupy the position held by them in the adult. 
This position is indicated before the actual appearance of 
the roots by a slight convergence of the cells at the outer 


part of the cord. The anterior roots are very slender, and | 


consist of much elongated cells, contrasting strongly with 
the spherical or oval cells of the posterior roots. 

Early on the fourth day each anterior root consists of a 
number of such processes placed one behind the other, and 
lying opposite the anterior half of a protovertebra. The 
The total length of attachment of an anterior root on the 
fourth day is equal to about half a protovertebra. 

The anterior roots grow outwards, and early in the fourth 
day join with the posterior roots to constitute thespinal nerves. 

n the cranial nerves no anterior roots have been observed; 
but as the observations have not been carried beyond the 
fourth day, and certain of the cranial nerves have not been 
observed at all, no conclusion as to their non-existence is to 
be drawn from this fact, which can only be considered a 
doubtful confirmation of Balfour's failure to discover ante- 
rior cranial roots in elasmobranchs. 

The facial and auditory nerves have been seen to arise as 
a single outgrowth just in front of the ear; this speedily 
divides into an anterior part, which runs downwards in 
front of the auditory vesicle and becomes the facial nerve, 
and a posterior part which is closely applied to the anterior 
wall of the auditory vesicle and becomes the auditory nerve. 

The fifth nerve arises as a single outgrowth on either side, 
the position of which is very constant. The so-called 
**hind brain ” consists at foriy-three hours of an apparently 
number of dilatations separated by slight constrictions, and 
gradually decreasing in size from before backwards. These 
dilatations are well known, but appear to possess more 
constancy than is usually ascribed to them; the most 
anterior of them is but little smaller than the mid brain. 
From it the fifth nerve arises in all the specimens examined. 

The third, fourth and sixth nerves have not been observed ; 
but a slight outgrowth from the summit of the mid brain, 
noticed in two specimens only, may prove to be the com- 
mencement of the third or fourth. 

The olfactory nerves arise towards the end of the third 
day as solid outgrowths from the anterior end of the fore 
brain, close to the median dorsal line, and exactly corres- 
pond in mode of development and in appearance with the 
other cranial nerves and with the posterior roots of the 
spinal nerves. They arise at a time when a section through 
the anterior part of the fore brain, transverse to its longitu- 
dinal axis, and passing through the olfactory pits and 
nerves, is almost perfectly circular in outline, and must 
therefore be described as arising from the fore brain itself, 
and not from the cerebral hemispheres, with which they have 
no connection at first, and which are not nearly such prom- 
inent objects at the end of the third day as they are often 
described tobe. There is no trace of an *‘ olfactory vesicle” 
in the early stages. 

This mode of development of the olfactory nerve in the 
chick would seem to be of considerable morphological im- 
portance, since, if confirmed, any arguments concerning the 
composition of the skull, based on the distribution of the 


cranial nerves, would have in future to take the olfactory | 


nerves into consideration. 
Phil. Trans, vol. 166,pt.1. # 

+ Zeitachrift f. Anatomie u. Entwickelungsgeschichte, 1876, Bd, i. 
| Die erste Anlage des Wirbelthierleibes. 
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[Natvre.] 
THE GLANDULAR ORIGIN OF CONTAGIOUS 
DISEASES.* 


TEN years ago, on the occasion of a Congress held jn this 
town to discuss the question of the disposal of sewage, ] 
had the honor, at the request of the committee of manage. 
ment, to deliver a lecture on the subject of the poisons of the 
spreading or communicable diseases. An abstract of the 
lecture was afterwards printed by the Congress, and for q 
time it gained a wide circulation 

The lecture of which | speak was Lased on a series of ex- 
perimental researches which for some years previously | had 
been carrying out on the question of the mode of produe. 
tion and communication of those diseases which were 
anciently called plagues or pestilences, but which are now 
called communicable or spreading diseases. 

I do not think that at a health congress like the pre sent ] 
can do better than recall attention to this same subject. The 
suppression of plagues is one of the grandest and supremest 
efforts of the sanitary reformer. The suppression can never 
be accomplished until all educated people understand the 
advances of modern science 2s to the cause and mode of 
origin and mode of propagation of these diseases. What. 
ever, therefore. tends to stnke out light of knowledge op 
these subjects tends to elucidate, and though the spark 
lighted may go out again it may help to show the way, 

I shall in this present effort first go back to the peint 
where | stood when here ten years ago. I shall then briefly 
survey the course of thought that has sprung up between 
that time and the present. Next I shall state the position 
of my own views as influenced by the work of the past ten 
years. Lastly, I shall touch for a moment or two on the 
practical applications of theory to the development of 
practice. 


OUTLINE OF THE GLANDULAR THEORY. 


From my researches previous to the year 1867, and which 
formed the subject matter of my previous lecture here, | lad 
discovered that the fluids secreted during various staves oj 
disease in some forms of communicable disease could |e 
made to propagate disease. A portion of secreted fivid 
taken from a patient of Mr. Spencer Wells, a patient who 
was suffering from surgical fever following upon the oy cia- 
tion of ovariotomy, had been made to produce a definite form 
of fever in an inferior animal by being simply brcught into 
contact with the peritoneal surtace of the animal. The ce- 
cretion from the peritoneum of the affectcd animal was 
shown by further experiments to have the power of induc- 
ing the same order of phenomena of disease in cther similar 
animals, and through four generations of animals the phe- 
nomena were repeated. These were the first experiments in 
which this class of phenomena of disease by direct propaga- 
tion and repropagation were produced synthetically. Tley 
have since been performed and modified in many ways. a: d 
the origination of them has been assigned to different ex- 
perimentalists, but I am entitled to say they were the first 
of the kind ; they were carried out in the years 1864-65, and 
they were communicated to the Association of Medical Ofii- 
cers of Health in the year 1865. 

During the same course of research I made an attempt to 
separate the poisonous matter from the poisonous secreticn, 
and in one attempt of the sort I believed myself to have been 
|successful. Certainly I separated a substance which was ex- 
ceedingly poisonous in its action, and which, after the man- 
ner of an alkaloid, combined with acids producing salts 
which were not only themselves poisonous but which re- 
produced poisonous secretion. In the lecture delivered in 
this place in 1867 specimens of these salts and of the sub- 
stance from which they were derived were placed on the 
table? 

To the poisonous substance, that is to say, to the base of 
the poisonous matter of the communicable diseases,, I gave 
originally the name of septine, and I classified all diseases 
that are induced by such substance, as septinous discases. Be- 
fore this period the diseases had been named zymotic, under 
the idea that they were connected with a process of zymosis 
or fermentation. They are still commonly known by that 
name. Since the name I suggested was given to them, they 
have been called septic diseases, and the term septicemia 
has been brought into use in relation to them. I am of opini- 
on, with all respect, that the word septine, as applied to the 
basic poisonous matter, and the term septinous, as applied 
to the phenomena, are the two simplest and best terms we 
can employ. 

As the inquiries which led up to the experiments with 
septine progressed, I was led to form a view as to the nature 
of the poisonous base and as to its mode of origin. Asi 
have already said it seemed to me to be an alkaloid, or che- 
mical substance resembling in physical properties morphine, 
strychnine, and other bodies of that class, but derived, not 
like them from vegetable, but from animal organic matter. 
The difficulty in proving this lay in finding a reason for the 
various effects of the septinous material. If it were a com 
mon base like that which I suspected I had found, why 
should it not always produce the same form of septinous 
disease ? Why should it, on the other hand, produce, 
as we know it does, many kinds of disease, each having 
a certain general likeness to the others, but at the same 
time different in many important details, as different, for 
example, as small-pox is from scarlet fever, or measles from 
hydrophobia ? 

The difficulty in this way suggested led me to reflect on 
the connection which might exist between the bases of the 
different secretions of the animal body and the matter of 
septine. Each secretion yields some organic product ; the 
gastric secretion pepsine, the salivary secretion ptyaline, and 
so on, and each secretion plays a different part in function 
although the organic bases of them all may present a general 
similitude of construction. 

Thereupon I was led to the conception that the secre- 
tions of the animal body are in fact the sources of 
the septinous diseases, and that the various septinous 
diseases are, in fact, all of glandular origin ; that in every 
case of disease the poison producing it is nothing more 
and nothing less than a modified form of one or the other 
secretion. 

In the lecture of 1867 delivered here a sketch was supplied 
of the number of diseases which affected the human family. 
They were stated to be about two hundred and fourteen in 
number, that is to say, when we classify the symptoms tv- 
gether so as tomake them into great groups to which we 
can give specific names, we may reckon up two hundred and 
fourteen such groups of diseases. Amongst these groups I 
described one group as depending for its cause on the action 
of organic poisons. 


* A Theory as to the Natural or Glandular Origin of the Contagious Dis- 
eases. Address by the president, Benjamin W. Richardson, M.D., F.R.S. 
at the Sanitary Congress, Leamington, r3. 
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The diseases produced by the organic poisons were classed 
as follows :— 


Puerperal fever (or the fever 
— : which occurs to women in 
scarlet fever. child-bed). 
Diphtheria. Cholera. 
Typhus fever. mony fever. 
Typhoid fever. 


rysipelas. 


Hospital fever. Boil and Carbuncle. 


Infectious Ophthalmia. 


On the nature of the organic poisons which produce the 
diseases I urged the following points :— 

(a) That in every case the poisons are in themselves spe 
cific. Each poison has a specific property, always bringing 
out the same disease through countless ages. From the 
time when man was first attacked by them, on to the present 
time, | have no doubt that each of the communicable dis- 
eases has been developed from, and has depended upon one 
specific poison. 

(b) That the organic poisons are inodorous, have no 
smell whatever, and that no communicable disease ever 
depends upon the mere gases of decomposition of organic 
matter. 

(c) That as regards the organic poisons themselves and their 
physical properties the great type of them all is represented 
by the poison of any venomous snake. If we puncture the 
poison bag, there exudes from it a fluid substance that con- 
tains the poison. If we gently dry that down, it becomes a 
darkish, somewat powdery, half-glistening mass. It is the 
type of all the poisons which produce disease. 

(@) That the special poisons are separable, and that [ had 
separated one of them, namely, the poison of hospital fever. 
This is a secretion formed in the wound of a person suffer- 
ing from surgical injury, and as it could be obtained in large 
quantities, it has been especially selected for the purpose of 
experiment. The poison, when obtained in large quan- 
tities, could be evaporated to the form of an extract or 
syrup, and produced, when dried, a substance resembling 
closely the snake poison. It admitted of being pulverized; 
and when introduced into the wound of a healthy animal, it 

roduced symptoms similar to those of the patient from which 
it was taken. 

A specimen of the poison of hospital fever, so prepared, was 
shown. It was extracted from the fluid of the peritoneal 
cavity of a lady who had been operated upon for ovarian 
disease by Mr. Spencer Wells. 

(¢) That the poison thus obtained may be introduced into 
the body in various ways; that, communicated to an animal, 
it will give to the body of that animal the same poisonous 
property as was possessed by the poisonous substance first. in- 
troduced ; the poison, that is to say, could be passed on, and 
made to affect another animal, and so through a series of 
subjects. 

(f) That in the course of some diseases, these poisons are 
separated by nature in an almost pure state. This is singu- 
larly the case with regard to the poison of small-pox. The 
poison of small-pox may escape from the surface of the body, 
in anearly stage, as a very fine vapor, and in that way com- 
municate disease. It may be communicated in a fluid form, 
as we know when we use it by inoculation. In a dry state, 
as in the scale of a small-pox patient, it is innocuous till it 
comes into contact with the water or with the fluids of the 
body ; then it becomes poisonous. 


(g) That the poisons will probably dry solid. In the solid 
state they are inert, but they are capable in reabsorbing water 
apparently after any lapse of time, and of regaining their 
activity. 

(h) They admit of being charged with water almost to any 
oo but that as we progress in charging them with water, 
and diluting them with water, they entirely lose their active 

wer. This accounts for a fact which was observed by the 
amous Dr. Fordyce in the last century. At that time in- 
oculation for small-pox was the rule ; and Dr. Fordyce 
thought, “if he diluted the poison he would produce a 
milder form of disease.” In fact, he was aiming in this way 
to produce what Jenner afterwards did produce by vaccina- 
tion, namely, modified small-pox, mixed it with water, and 
refined it to a considerable extent, and he inoculated patients 
with the diluted solution. He then found out the fact—that, 
up toa given point, dilution made no difference, the poison 
always producing the disease; but beyond that certain point 
of dilution there was no disease at all produced by the solu- 
tion—not even a milder disease. This was in accordance 
with my experiments, from which I found that the organic 
poisons retain their activity up toa given point of solution, 
and beyond that the water renders them inert. Through their 
extreme capacity for becoming watery, they lose their acti- 
vity altogether. ; 

(¢) That the poisons are transferable also by the vapor 
of water, and in this way may escape from the iving body. 
So long as a person is affected with these poisons, and is giv- 
ing off vapor at a certain temperature, he is poisonous. The 
poison is distributed by the vapor, and the vapor is diffused 
in what 1 might almost call invisible spray. The poisons are 
mechanically carried with the vapor, and the vapor from 
the affected person may be absorbed by the healthy person. 
But as svon as the body is dead, the vaporization having 
ceased, or areverse process having been set up—that is to say, 
there being a condensation of vapor as there sometimes is on 
the dead body—the poisons are no longer infectious in the 
ordinary sense of the word. 


(j) That the poisons are harmless in their dry state, but 
commence to resume their activity in water. In order to 
ensure their continuous action, they need certain tempera- 
‘ures—certain degrees of heat ; that in this respect one poi- 
son often differs materially from another; and that this 
marks out on the surface of the earth a specific range for 
Some poisons. For instance, the poison of tania fever is 
Probably volatile, and condenses with difficulty, with the 
result that it only lives at a given low temperature, and that 
at a certain degree north of the equatorial line, the diseases 
ceases. There are other poisons which require a greater 
degree of heat for their distribution, of which the poison of 
yellow fever 1s an example. If yellow fever be brought 
from a hot country to one of our northern ports, it will not 
live. It may linger for a few days, but as a rule, it will not 
extend. 

(k) That the poisons are all capable of being destroyed by 
Various means. —— are all destroyed, as already said, by 
extreme dilution. ey are ail destroyed also by heat and 
by oxidizing agents. The mere exposure of them to moist 
oxygen destroys them rapidly. The exposure of them to 
ozonised, or electric oxygen, destroys them even more 


to chlorine is instantaneous destruction to them. 
to iodine is nearly as effective, and if the iodine can be dif- 
fused equally, it is as destructive as chlorine. Exposure 
to bromine leads to the same result. 
acid has the same kind of effect, but not so marked a de- 
gree. Exposure to sulphurous acid likewise produces de- 
struction. 

| (2 That snake poison is destroyed by sunlight, and that 
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Exposure to nitrous | 


_ the destruction does not depend upon the temperature. That | 
bright sunlight is probably one of the means for destroying | 


the organic poisons. 
(m) That almost all the organic poisons are preservable by 
cold, and that, in fact, there is no limit to the preservation 


of them by extreme cold. The poisons are preserved also by | 


many antiseptics. Sulphur, creasote, and arsenic, hold these 
organic poisons in preservation, so that they preserve their 
active properties. 

(n) That some of the ‘poisons are only poisonous during 
certain stages of their decomposition ; with regard to the 
disease called hospital-fever, there is perhaps only one cer- 
tain stage when the secretion really contains the poison. 
There is a certain given stage in the process of the manu- 
| facture of the poisons when the secretions change, and at 
that point the poisonous matter becomes innocuous. 

(0) That in considering the development of these poisons 
it is a common error to suppose that they multiply from a 
| germ as offspring multiply from parents, but that what oc- 
curs is this:—Each particle of any one of these poisons, 
brought into contact either with the blood of the living 
animal or with certain secretions of the living animal, pos- 
sesses the property of turning the albuminous part of that 
same blood or that same secretion into substance like itself. 
The process of change is catalytic. It is a change by which 


a body is transformed by the presence of some other body | 


which does not itself undergo change. The multiplication 
of the poison thus takes place through the force of secretion 
of the person affected, not through the propagation of germ 
from germ. For instance if poison producing contagious 
opthalmia be passed from the eye of one person into the eye 
of another, presently there is a free secretion. The secretion 
soon is profuse and is affected by catalysis from the poison. 
If the inoculation has been deep the whole animal will be 
affected ; if it has not been deep only the eye will at first 
be affected. It is not that the particle of poison has propa- 
gated a new particle, but it is that the natural secretion of 
the eyeball has come in contact with a speck of poisonous 
matter, and immediately at that point where the speck of 
poison was there is a change in the secretion. ‘Ihis process 
widens the circle, more secretion pours out aud more poison 
is produced, and the increase goes on until the whole body 
of the animal may become affected by absorption into the 
body from the injured surface of poisonous matter : ulti- 
mately, 7.¢., the poison is absorbed into the blood. 
| (p) ‘That as a general rule the human body furnishes all 


the poisons that the human body suffers from, that is to say, , 


there is a progression of poison from one body to another, 
and that ordinary secretions may change and become poison- 
ous without previous infection. This, I showed, had been 
remarkably brought out in the case of puerperal! poison, 
where a secretion from the hand of the accoucheur had pro- 
duced puerperal fever. In the case of peritonitis, or inflam- 


| 


mation of the peritoneum, there is a secretion which may be | 


carried on the hand of a healthy person and reproduce the 
disease. Typhus may be produced by the overcrowding of 
persons in a room through the vaporization of organic matter 
at a low temperature. Thus we may have springing up 
de nove an organic poison which afterwards, on being intro- 


duced into one particular body, becomes increased by the 


secretions of that body. 

(q) That as regards the mode in which the or, 
may be transmitted, they may travel in each of three ways. 
They may travel by means of sewage as dry solid matter; 
and all the poisons do this constantly. They may be wafted 
in the air, or carried by means of linen saturated with secre- 
tions of patients and dried. Again, they may travel in water 
or in water suspended in a form of vapor. 

(r) That the mode of the entrance of organic poison into the 
body, when they enter by contact, varies with the different 

oisons, the character of the poison changing the mode of 
its introduction. The poisons of measles, scarlet fever, and 
typhus are inhaled. The poisons of small-pox, diphtheria, 
gilanders, erysipelas, hospital-fever, and ophthalmia, require 
direct contact. The poisons of cholera, yellow fever, typhoid 
fever seem always to be swallowed poisons, and may be 
called, specitically, the poisons of sewage, and therefore 
mostly travel in fluid form. They may, nevertheless, travel 
for a short distances as fine dust, and may travel in water in 
the form of vapor. 

The thought of the poisons of various spreading diseases 
are poisonous secretions, and nothing more, came naturally 
out of my researches. I realized, as it seemed to me, that 
all these spreadings and communicable diseases spring out 
of the living animal body. That they are as distinctly the 
offspring of living animals as real progeny are, and that to 
look to outside sources for them, to look to vegetative growth 
for them, for example, or seedling, is merely to ignore the 
basic facts which lie obviously before us for lesson and 
learning. As well suppose that procreation of animals is 
due to an external vegetable product or other product dis- 
severed altogether in its origin from the animal as that the 
poison which created disease of a communicable kind is in 
such manner dissevered as to its origin. 

Another thought which occurred to me in the course of my 
labors, and which I expressed in those earliest records of 
them, has relation to the force by which the poisons of the 
various diseases are developed and thrown off. It is well 
known that the production of the poisons in a living body 
infected by one of them 1s limited in respect to duration 
of time of production even when the body lives and re- 
covers. The fact seemed to me to prove to demonstration 
that the poison itself is produced by the affected body, and 
is determined in its production by some natural function 
of the body or of some part of it. Onthe basis of my 
theory, that the poison in every case is a modified secretion, 
this view of the force of production of the secretion is easily 
accepted as in accordance with natural law. The force of 
production 1s the force of secretion, and so long as the secre- 
tion continues changed in character, so long it 1s thrown off 
as a poisonous secretion. But so soon as the modification of 
' secretion which rendered it poisonous 1s stopped, so soon the 
' secretion, flowing onward as before, is rendered innocuous, 
that is to say, no longer poisonous. If this were not: the 
| case, there is no reason, as far as I could see, why, in every 
instance of infection the infected person should not die. 
Endow the poison itself within dependent forces of life and of 
reproduction, give to it a distinct reproductive life of its own; 
then why should it ever cease to reproduce ? Why should 


nic poisons | 


rapidly than ordinary moisi oxygen. Exposure of them ‘it not in every case continue to increase within the infected | 
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body indefinitely until it k Ils the body, and why should any 
one ever recover ? But consider tue poison as a part only 
of the animal body itself, a substance to be eliminated from 
the body by natural methods, and then the process of re- 
moval of the poisonous condition comes into the natural 
course of events, and recovery is a natural process, un- 
less some unusual conditions occur to interrupt the natural 
course. 

We see in a common nasal catarrh the outline of this 
scheme. There is first a dryness of the secreting surface, 
with reflex nervous irritation and much nervous 
and disturbance thereupon in the circulation of blood. After 
a time there is a copious secretion from the nostrils, which 
continues until the disturbed nervous balance is brought 
back to steady natural action. At that time the excess of 
secretion is checked, and nothing more is left than the local 
effects of hardened secretion or scale due to the desquama- 
tion caused by the excessive previous action. In outline 
this is really the natural course of every epidemic disease, 
with the exception that the secretion of a catarrh is not de- 
finitely proved to be a contagious secretion. I believe it 
may be so, and sometimes is so; but I need not press the 
point. The illustration is adduced merely to show that the 
course of the disease is from within outwards, and that it is 
checked in its course by restoration of internal natural func- 
tion. If catarrh were produced by some external vital 
agency, reproductive in character, lighting upon the nasal 
tract ; if it were due to the colonization of the nasal tract by 
an army of foreign invaders which settled there and began 
and continued to replenish and multiply, when would the 
catarrh cease? It would, as far as I can see, continue until, 
by destruction of parts and continued abstraction of secre- 
tion and extension of mischief over a wider tract of surface, 
it killed inevitably. 

A catarrh, according to my view, as it was originally ex- 
pressed, is typical of all the diseases which run a given 
course, and are called spreading diseases. It springs up con- 
stantly from external atmospheric variation; it runs a given 
course ; it subsides. It is an epidemic, and it would be a 
true contagious epidemic if the matter secreted from the 
nasal cavity and the conjunctiva were not so innocuous. 
As I have hinted already, I believe it may be contagious. 1 
am quite sure that many times in my life | have takcn catarrh 
by coming near to a person who was affected by it, but 
whether this contagion is sympathetic or toxic, 1 am not 
able to define. On these intimate relations I shall have more 
to say on a future page. 


THE GERM THEORY. 


In the ten years that have passed since the time named, 
another hypothesis in reference to the spreading diseases and 
in relationto their origin from particular poisons has been 
brought prominently forward. Owing chiefly to the simple 
name which has been given to this hypothesis, and the com- 
monness of the analogies on which it is based, it has gained 
much popular favor—I need hardly say that I refer to the 
so-called germ theory of disease. 

This hypothesis has been most prominent for eight or ten 
years, but it is really a very old speculation indeed, perhaps 
one of the oldest in medicine. It has its root in the fancy of 
the analogy that, as seed cast on the ground yields, or may 
yield, a certain harvest after its kind, asa field or garden 
plot may become fertilized by vegetable seeds or germs which 
may come to it borne by the atmosphere or by other modes 
of conveyance, so the body may be infected with germs of 
disease, which germs, being received in the body as a 
field for their reception. may increase and multiply in 
the body, and by their presence excite the phenomena which 
particularize a)l the special disease of a communicable kind. 

In modern times Dr. Grove, late of Wandsworth, was the 
first to advocate this hypothesis, and I need not tell a learned 
assembly like the present that it has been most energetically 
advocated more recently by many of the ablest foreign and 
English men of science. In the course of the discussions 
and of the researches which have been conducted on this 
subject, much knowledge has, I am sure, been gained in the 
domain of natural history, and much interesting discussion 
for history has been written on the origin of some forms of 
life. But I protest that the attempt to connect this know- 
ledge with the phenomena of the various communicable Cis- 
eases, SO as to suggest, or, as some do, assert, that the diseaves 
in question arise from germs, and that the person affected 
with a contagious disease has been fertilized like a piece of 
ploughed land or virgin soil by a crop of germs, and that in 
turn he is the soil in which another crop is being produced by 
the independent increasing and multiplying of the germs in 
him, I protest, I say, that this hypothesis is the wildest, the 
most innocent, the most distant from the phenomena it at- 
tempts to explain, that ever entered the mind of man to con- 
ceive. What most astounds me is that men who are conver- 
sant with the practice of physic, who are treating diseases 
of communicable kind every day, should for a moment con- 
nect such a hypothesis with the phenomena they have under 
their observation. Does any one of them believe that hy- 
drophobia is from a germ, that syphilis is from a germ, or 
other diseases I need not specify 7 

It is suggested by some advocates of the germ speculation 
that the cause of the communicable diseases is after the man- 
ner of the putrefaction of dead organic matter. Does 
any physician who thinks as he observes, see anything 
like a general rule of putrefaction change in the contagious 
diseases ? He may of course see local decompositions of 
secretions and of blood itself in the course of any of the 
diseases; but these he knows are all secondary results, 
while he may see and constantly does see all the diseases 
running their course without any sign whatever of tLe kind. 
Nay, in regard to one disease—cholera—he may, as I have 
done, see it run its fatal course and leave the dead bodies as 
loth to decompose as if they had been embalmed. Again, 
does any physician, who thinks as he observes, fail to see 
that the first symptoms of every one of the contagious dis- 
eases are purely nervous symptoms, that they indicate ner 
vous irritation, and that the particular local injuries which 
occur are not primary at all, but are dependent on special 
nervous change modifying nutrition at the part. Between a 
boil or abscess and a pustule of small-pox, what is the differ- 
ence except in degree of purulent matter formed at one 
point of formation of matter ? 

There is nothing whatever in fact, in the clinical history 
of plagues that connects them with the hypothesis of an 
origin from germs produced without the body and enter- 
ing it to fertilize it and create a decomposition. When I 
say there is nothing, I mean there is nothing except the 
analogy of which I have spoken above, and even that breaks 
down, for the analogy of the fertilization of a field by secd 
means always a definite process of fructification and results 
from it ; whereas in the history of epidemic plagues there is 


no such definition. 
[To be continued,] 
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SclENTIFIC sAMERICAN {HEss Recor sets that were entered; and more wonderful to PROBLEM No. 30. 
: is that the joke has been twice repeated with similar results. By T. M. Brown, from Cli 
If Brother Miron could be induced to drop some of his ob- crams ‘pper tournament, 
, partm addressed to jectionable hobbies, and present a more palatable programme, . 
llsabeth, N. we predict that his popularity would produce a scrambling = Ws 
among the boys that would eclipse the Y Y ] Y, 
. 9 of the Detroit Free Press, Lebanon Herald and Centenni YY Uy YY 
Tourneys. We select the two best of the set which received Wh 
By T. M. Brown, from Clipper Tournament. the professional medal, as fair specimens of Brown’s style of YY Yj 


Black. 
Y JZ 
Y Y YY Yyy 
Y ®. Y yy 
NY ty, 
| YY Y yf, 
Yi; 
Z 
Aw 
YY WY 
YY 
Y fy, Uy 
Yi, YY, 
4 
WY, Y} Y 
YY tits Whi 4 — 
White. 
White to play and mate in three moves. 
THEODORE M. BROWN. 
z|ANY, if not the most, 
j of our readers are too 
>. familiar with Mr. 


Brown's works to re- 
quire an extended no- 


tice at our hands; his 


2) 

before the public for the 
past twenty years, hav- 
w ing been copied exten- 
Wis 4 sively all over the 
2 world with the most 

‘ a flattering notices. 
| From the last number 


of the American Chess 
Journal, which con- 
tains a biography from 
the ever ready pen of 
_y his warm friend, 
Haziltine, we learn 
that Mr. Brown pub- 
lished his first problem 
in 1856, and up to the time of his death, which occurred 
Sept. 25, 1876, he was one of our most prolific com- 
posers, and was remarkably successful in carrying off the 
honors in quite a number of problem tournaments. His 
most signal triumphs were those of the Cleveland Second 
American Chess Congress, 1871, in which he won first prize, 
and of the British Chess Association of 1874 in which he re- 
ceive | fifth prize. His other victories were those of the se- 
veral Cipper Tournaments, in which the programmes unfor- 
tunately contained objectionable features that prevented other 
composers from competing, and the prizes were awarded to 
the only sets entered. One of these tournaments is referred 
to in another column, and the others will be noticed in due 
order. Much injustice has been done to Mr. Brown, by at- 
tempting to overestimate his suicidal and conditional prob- 
lems at the expense of his regular problems; whereas, if the 
truth were known, his three or four move problems are mas- 
terly, and show undoubted talent and genius of the very 
highest order, whereas his self mates and conditional posi- 
tions show that they were not his forte; he had neither taste 
nor patience for such trash, and as originally published they 
were all faulty, and but little improved by the patching of 
friends, possessing but little merit, when compared with his 
other productions. 


gE. 


Brown cared but little for playing games, and during an | 


intimacy of many years we never played but once; he was a 
most skillful player, however, pend defeated the leading play- 
ers of this country with ease, and scored even games with 
the great magnates during his visit to Europe, where he spent 
several years completing his musical education, in which art 
he was a distinguished proficient. 


THE SECOND CLIPPER TO''RNAMENT, 1859. 


THE programme of this tournament was issued March 5, | 


1859, and consisted in a professional prize of a gold medal, 
only T. M. Brown, E. B. Cook, Dennis Julian, N. Marache 
and S. Loyd being allowed to compete, each competitor to 
send a set of five problems in any number of moves Jess than 
nine. 

Second prize; A gold medal for amateurs for the best set 
of five problems consisting of from two to six moves. 

Third prize: A set of Staunton chess men, for the best set 
of pawn studies, stipulation black to win. 

ourth prize: A silver medal for the best four problems 

from seven to seventeen moves. 


Fifth prize: A silver medal for the best set of four condi- 


tional problems. 

The award was given July 11 as follows: Mr. Brown won 
the professional medal, and the prize for the set of pawn 
studies—having no competitors in either case, the objec- 
tionable appellation of professional having debarred competi- 
tors from the one, and the absurd stipulation of black to win 
having proved a damper to the other. 

For the conditional and suicidal prizes there were but two 
competitors: T. M. Browfi and J. Witkinson, the set by the 
former proving faulty. Mr. Wilkinson scored the prize 
without a struggle. 

For the amateur prize there were nine entries, eight of 
which proved faulty. The prize therefore went to the only 
correct set, by Mr. John McLeane. 

f Strange as it may seem, therefore, there was no competi- 
tion whatever, and the prizes had to be given to the only 


Mr. | 


composition. 


FIRST MATCH BETWEEN DE LA BOURDONNAIS 
AND M’DONNELL. 


WE give this week the games from the celebrated “ew | 
of matches played between these famous masters in June and 
July, 1834. In all there were four matches played (and one | 
extra game); each match consisted of twenty-one games. 
The following was the result of the entire eighty-five games 
| played between them: 


FIRST MATCH. 


| De La B. won 13; drawn, 4; M’D. won 4. 
SECOND MATCH. 
De La B. won 11; drawn, 1; M’D. won 9. 
THIRD MATCH. 
De La B. won 8; drawn, 7; M’D. won 6. 


FOURTH MATCH. 


De La B. won 11; drawn, 1; M’D. won 9. 
De La B. won 1, extra game, which gave a total for De 
| La Bourdonnais of 44 to 28 won by M'Donnell, drawn 13. 


| Not only does the result of the matches, which were all in 


| favor of De La Bourdonnais, show that he was the better 
| player, but an examination of the games shows that he was 
so far superior to his opponent that many of his names seem 
to have been lost by sheer recklessness, 

De La Bourdonnais died in 1841, but we have met many 
of his old associates at the Café de da Regence in Paris, where 
| his memory is revered, and he is looked upon as the most 
brilliant and rapid player that ever lived. Wedo not think, 
however, that a careful and impartial review of the games of | 
any of the old masters show the skill and correct play of 
the modern school; an analysis of the following game shows 
some oversights that our leading players would scarcely have 
made. 


THEODORE M. BROWN. 


De La BOURDONNAIS AND M’DONNELL. 


De La Bovurponnals. M’DonnNELL. 
| White. Black 
1PtoQ4 1PtoQ4 

2PtoQB4 

8 KttoQB3 8 PtoK B4 

4PtoK3 4PtoK3 

5 BxP 5 PtoQB3 

6 KttoK B38 6 BtoQ3 

7PtoK4 7 PtoQKt4 

8 BtoQ Kt3 8 PtoQR4 

9PxKP 9PxP 

10 Castles 10 PtoQR5 

11 Bx Kt 11 RxB 

12 BtoK Rt5 12 QtoB2 

18 Q to K 2 ch 138 KtoB 
| 14 K Rto Bsq 14 K to B2 

15 Q RtoQ Bsq 15 Q to Kt 2 

16 PtoQ5 16 PtoK R38 

7PxP 17 QtoR3 

18 Ktx Kt P 18 PxB 

19 Ktx Bch 19 K to Kt3 

20 Kt to K 5 ch(a@) 20 KtoB3 

21 Qto R5 21 PtoK Kt3 
22 QtoR7 22 BtoK3 

23 Ktx Kt P 23 Ktx BP 
24 Rx Kt 

25 K x Kt 
| 26K RxB 26 KtoR4 

28 Rto B4ach 28 PtoBd 

29 PtoR38ch 29 QxP 

30 Q x Q mate. 


(a) From this point on, the position becomes exceedingly 
problematical, oan it is somewhat surprising that De La Bour- 
donnais did not effect a mate sooner. The move in the text 
is undoubtedly not the best one, as a mate could be forced in 
seven moves by.a different line of play; we leave it, how- 
ever, for the student to discover. 


(6) De La B. seems to have been trifling with his re 
ed 


nent, for such a famous strategist could hardly have fai 
| to see a couple of ways of mating in two moves. 


Uy 


Yi 


Yy 
Wi, Y YY 
Wj Wy 
Y YY Z WY 
Y YY Y Yyy 
Ny 
YY Y 
Why 
Yi = Y Yj; 
Wi | 


White. 
White to play and mate in four moves. 


SOLUTIONS TO PROBLEMS. 
No. 23.—By Jonn G. BELDow. 


WHITE. BLACK. 
1. Bto R sq 1. Any move. 
2. Mates according to black’s play. 


No. 24.—By Joun G. BeLpon. 
(White playing first). 
1. Kt to Kt 5 ch 


. Ktto B7 ch 2. KxP 
. Rto Rsq mate 


(Black playing first). 


1. QtoR6ch 1. KtoB5d 
2. QtoR6ch 2. Moves 
3. Q mates 

Letter J. WILKINSON. 
1.QxPch 
2. K toR2ch 2. QtoRS5 
3. Rx Q mate 


In addition to the Problem Tournament inaugurated bi 
Mr. Neill, of the Danbury News, the decision of which will 
now be rendered in afew weeks, a novel game tourney has 
been introduced, wherein prizes are offered for the most 
brilliant games. We select the following as showing how 
Mr. Reichhelm. the Philadelphia champion, gives the odds of 
acastle. We willduly chronicle the result of the tourney. 


Mr. Reichhelm gives Q R. 
(Evans’ GAMBIT.) 


Mr. G. REIcHHELM. Mr. 8. 
WHITE. BLACK. 

1. PtoK 4 1. PtoK4 
2. K KttoB3 2. QKttoB3 
8. BtoB4 3. Bto B4 
4. PtoQ Kt4 4. BxKtP 
5. PtoQB8 5. BtoB4 
6. Castles. 6. PtoQ3 
7. PtoQ4 
& Paul 8 Bto Kt3 
9, RtoK 9. PtoQR4(a) 
10. Qto Kt 3 10. Ay | 
11. Bx Pe 11. K to 
12. QtoB4 12. Q Kt to K2 
13. Kt to Kt 5 13. K Kt toB3 
14. Bto Kt 8 14. PtoQ4 
15. KPxP 15. Rx B 
16. Pto Q6 16. Q Kt toQ4 
17. QKttoB3 17. QxP 
18. BtoR38 18. QxB 
19. Kt x Kt 19. QBtoB4 
20. KtxB 20. Bto Kt3 
21. Q to B7 ch 21. Bx 
22. Kt toQ7ch 22. Kt x Kt 
23. Kt x R P mate (0) 


(a) K Ktto B3, P to K R3, or Kt to R 4 are preferable. 
(b) Mr. Reichhelm’s play in this game is beautiful. 


TAMERLANE invented a large chess board of a hundred 
and thirty squares, for the improvement of the military art. 
This great conqueror used to say that it was necessary for 
an officer, who would become a great and good general, to 
understand the game of chess. 


at chess. 


M. pe 1a Garner, first valet-de-chambre to Louis XVI., 
introduced a friend one day at the Café de la Regence, to 
witness the great Philidor play chess. Seating themselves 
near the board, to watch the game then in progress, they 


| were amazed and astounded to find the great master playing 


off all sorts of jokes and buffooneries, made up of snatches 
from the opera, songs, whistling, puns, practical jokes, and 
othr wild pranks which some great men have been known 
to indulge in, all of which pleasantries were hailed with 
peals of applause from the delighted spectators. M. de la 
Garde, who had intended to astonish his friend and make 4 
lasting impression by the sight of the great chess champion, 
was of course much mortified to find the lion roaring so very 
dove-like; and wishing to counteract the unfavorable in- 
fluence, whispered to his friend (in a voice which might 
have been lower), ‘‘ Look at that man; he is the first chess 
player in the world. You would take him for a fool, but ub 
is all genius.” —From an English letter to the Ed. 


} ‘WH 
; 
= : Anna CoMNENA says that her father, the Byzantine En- 
J peror Alexius, used to rise early in the morning, and in 
rf order to expel those cares which made his nights uneasy, he 
: had some of his relatives with him, with whom he played 


